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Lighting and Heating 


APRIL MAGAZINE NUMBER of the SCIENTIFIC AMERICAN 
ISSUE of APRIL 15th, 1911 


@ It was before the very earliest days of history that man discovered how to kindle a fire, and thus artificially 
to make light and heat. It is in these very latest days of history that man is taking up the subjects of 
lighting and heating and developing them into a science. Particularly is this true of illumination, an art 
that is so very young that it has not yet passed the period of experiment. Thus our newest branch of 


engineering is based on the oldest of discoveries. 


@ We are going to tell you in the Scientific American something about these branches of engineering, 
what is being done and how it affects you in your home, in your office, in your business. A series of 
articles has been specially prepared by well-known authors who can write correct science in simple 
language. The subjects of this series have been selected not merely for the purpose of entertain- 


ment, but to provide information that will be of practical value to you. 


Tasteful Use of Light Lighting the Country Home 

By Louis C. Tiffany By T. Commerford Martin 
The problem of lighting a home in the country, which is far from an 
electric power station, is one that requires careful consideration. Mr. 
He will take up not only the disposition of lamps and artificial illuminants Martin will explain the best methods of establishing an independent 
in the home, but also the question of using daylight to the best advantage. lighting plant, giving valuable suggestions as to its maintenance and as to 
For instance, there will be hints on the selection of awnings, shades, the distribution of lights in the main building and outhouses. 


and the ibe. Good Coal and Poor 


Licht and Shadows A pater wear” , 
"Ry E. C. Crittenden All is not coal that is black. The public generally does not seem to 
i : know this. Even many business men have failed to discover the fact. 
In their effort to simulate daylight, illuminating engineers have en- As a consequence they are losing money annually, because of their 
i. deavored to conceal the sources of light, so that the eye may not be failure to have the coal they buy tested to discover its heating qualities. 
injured by the glare. This has resulted in the development of shadow- Dr. Holmes, who is the Director of the United States Bureau of Mines, 
less illumination, which at first was thought to be very desirable. Now, has prepared a telling article on this subject. 
however, we are coming to learn that shadows are necessary to relieve . 
the eye, and for this reason shadows or shadow effects are sometimes Heat from Dust 
artificially introduced in buildings lighted by indirect illumination. This By Charles L. Wi right 
subject is treated in a very mteresting way by Mr. Crittenden, of the Coal is such a friable substance that at every stage in its transpor- 
United States Bureau of Standards. tation there is a considerable loss by its breaking into small particles. 
neue This dust has heretofore been considered a total loss and a nuisance; 
Lamps of Today for it has had to be carted away. Now we are beginning to find uses 
By Joseph B. Baker for coal dust. The Bureau of Mines has been experimenting with the 
With such bewildering frequency have improvements in artificial problem of making this dust into bricks of fuel which can be burned like 
illuminants been made, particularly electric lights, that we have scarce ordinary coal. Not only “s coal dust treated in this hateedke but sawdust 
had time to learn the name of one lamp before another has flashed into as well. Furthermore, experiments have shown that coal dust can be 
prominence. Mr. Baker is going to tell us all about these newest of used to advantage in making producer-gas. These experments are de- 
lamps, explaining their advantages, and how they came to be discovered. scribed by Mr. Wright, who is the expert in charge of the briquetting 
: section of the Bureau of Mines. 


The author, whose life work is the development of art in this 
country, is eminently fitted to write a practical article on this subject. 


Inventing the Light of the Future Heating the Home 
By Waldemar B. Kae mpfiert By James F.. Martine. 
q As a fitting sequel to Mr. Baker's story of the newest lamps, Mr. q So many heating systems have been developed within recent years 
Kaempffert is going to write about the efforts now being made to de- that the home builder is likely to be puzzled as to the best system to 
vise the perfect lamp of the future. He will tell the story of an association install in his house. Not only have we the hot air, hot water and steam 
of manufacturers who have established a large laboratory with a magnif- instailations, but there are various applications of them, and combinations 
cent staff of scientific men who, without considering the question of expense, of one with the other. All the principal systems are to be described 
have received a commission to develop artificial light to the highest state in an impartial article, showing clearly the advantages of one and the 
of perfection. disadvantages of another. 


REGULAR SCIENTIFIC AMERICAN FEATURES 
All these articles will appear as an addition to the regular Scientific American. 
There will, for instance, be the usual Aviation page, the abstracts from current 
periodicals, the Inventor's Department, and those articles which discuss the scientific 
achievements of the hour and which would naturally find a place in the Scientific 
American as soon as they are announced. 
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Absolutely The Latest 
typewriter improvement is 


the new Key-Set Tabulator 


f Tes Model 11 Visible 


Remington 


It sets the tabulator stops in- 


stantly for any kind of billing, form 
| Ortabular work. This is absolutely 
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tabulator stop. 


service is guaranteed to 
every purchaser of the 


Typewriter Company 


New York and Everywhere 


| the latest and greatest of all recent 
| labor-saving improvements in the 
billing.typewriter. 


Here is the key 
hich sets évery 


Absolutely satisfactory 


mington. 
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Inexpensive Fireproof Factories 


This modern, well-lighted, fire-proof factory (shown during erection 
and after completion) is a KAHN SYSTEM construction that is 
especially adapted for one-story shops, warehouses, sheds, barns, 
garages, etc. Such a building is much more economical than short- 
lived, unsatisfactory, leaky wood or corrugated iron. 


Hy-Rib for Roofs and Sidings —+ «| sheubing wih deep sit 


which is applied to the structural 
frame and covered with concrete, two inches thick. Readily built by local contractors, without the 
use of centering, studs, or special equipment. The concrete is waterproofed with Trus-Con Paste 


United Steel Sash for Windows —# the interior with dayligh, 


cannot burn or wear out, and 
increase the efficiency of the plant. The deep steel sections have exceptional streng h and ; rigiclit y 
and are made absolutely weather-proof around openings by double circular contact joints. 


products cover the building field completely and are equally well 
Kahn System adapted for all classes of construction. Write us before you build. 
Our expert engineers furnish estimates, suggestions, etc., free of charge. 








Trussed Concrete Steel Company 
802 Trussed Concrete Bidg., Detroit, Mich. 
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Reinforced 
Concrete 








Clinton Wire Lath Is Specified 


by the most eminent architects and engineers both for interior and exterior use be- 
of its everlasting permanency and adaptability to the designs of architects. 

Plas teving suppe rted by it is fire-proof. It is a perfect furring 

Used in the reconstructions of the Fairmount Hotel, San Franci isco; used by 

the United States Government, in the New Memorial Hall at Annapolis; used 

untry when perfect lathing or furring is desired. 


WRITE TO-DAY for descriptive matter 


Used in the following buildings 

Metropolitan Life Annex Bldg., N.Y. 
Wells Fargo Bldg., Portland, Oregon 
Grand Central Station, N. Y, 
Palace Hotel, San Francisco 





cause 


throughout the co 


SPECIFY IT. 


Maine Memoria! Chapel, Annapolis, Md 

Maryland Savings Bank, Baltimore 

City Hall, Newark, N. J Criminal Courts Bidg., N.Y 
Post-Office, Boston Board of Education Bidg.. N. Y 


and thousands of others 
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Choice Automobile Territory Open 


E WANT a few more good live progressive dealers to get in touch 
with us at once. We want to outline the greatest agency proposi- 
tion that has ever been offered the automobile dealers of America. 

And we know we’ ve got a plan that will develop into the most productive 
proposition you ever handled. 


For the dealers who want to offer their trade the best yet in motor cars 
—for the trade that wants a complete, dependable finished line ranging in 
price from $900 to $2200—cars to meet the requirements of every pur- 
chaser-—-it will be well worth your time to write us at once. 

The Henry Motor Cars represent the very best and very latest the industry has to 
offer. It is acar that you can stand back of---and we stand back of you. A car that will 
do more than 1s expected of it. A car that will stand abuse---that will stand the strain of 
every day rough and tumble. 

It’s a large, liberally built car. The design is graceful, full and rich. It has that 
finished touch of elegance found in the fine French machine. ‘The sort of car that ha 
intrinsic value stamped all over the inside as well as outside. Your trade wil! see thei 
moneys worth from any angle they look it over. 

We have a special proposition for a few dealers in territory not already cover: if 
you are not in the autc mobile business but have the facilities for showing a line of mote 
cars, we can show you how to make money. A live, wide-awake beginner is of more 
value than a ‘‘has been’’ with a big dead garage. 

Just as soon as you can bring the tangible merits of the Henry cer to the attention 
of the people in your vicinity, all concerned are going to profit. 


Write today for catalog and special agency proposition. 


HENRY MOTOR CAR SALES COMPANY 


1507 Michigan Boulevard 
Chicago, Illinois 
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Muskegon, Mich. 
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Some truths peculiar to the 








What name springs instantaneously to your lips when the best cars 
are under discussion ? 

The Cadillac, intuitively. 

Other good cars you admire and mention —but the Cadillac invari- 
ably comes first to your mind. 

And not alone to yours, but to thousands of other minds—to men in 
every State of the Union, in the city and on the farm. 

That is one of the things which is peculiarly true of the Cadillac. a 
Another —which should have equal weight with every man consider- 
ing a car—is the astonishing steadiness of the Cadillac sales. 

For nearly three years now—or ever since the present models were 
first offered—that demand has not lapsed or lessened fora single 
day. 

It has never been necessary, in other words, to check or curtail any 
output planned by the Cadillac company—a circumstance un- | 
precedented and peculiar. 

No fickleness in popular favor; no economic condition; no seasonal 
setback to the industry, has ever disturbed the demand for its 
maximum capacity. 

In substantiation of this statement it is merely necessary to point out that during 
the last quarter of the year 1910, notwithstanding a temporary quietness in 
business in general, the volume of Cadillac sales exceeded any previous 
quarter in the history of this company. But what is more significant, that 

volume we believe to have been more than fifty per cent greater than that | 





of any other motor car manufacturer. 


Cadillac sales are fixed, staple, steady; greater in some months than 
in others, of course, but as certain in their totality as the days of 
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the year. 
Consider the reputations that have come and gone; waxed and 
waned; expanded and contracted—and ask yourself: what central * 


potent fact it is that moves so many thousands to be of one mind 
in regard to the Cadillac car. 

The answer is no doubt as ready to the tip of your tongue as it is to 
ours. 

Cadillac pre-eminence is not attributable to some single or even 
several special features. That pre-eminence is due to the ‘“‘good- 
ness” of the car as a whole; from its splendid motor down to 
the last screw incorporated in its make-up. 

The Cadillac has made the technical term ‘‘ standardization”’ a fam- 
iliar and homely phrase in thousands of homes, which had its 
significance first explained to them in a description of Cadillac 
construction. 

It is this ‘‘standardization ’’ to which is attributable in large measure 
the many virtues of the Cadillac car: the harmonious workings 
of its parts, the smoothness of its operation, the almost vibration- 
less action, the economy of maintenance, the durability and the 
bull dog persistency in ‘‘ making good”’ even in spite of abuse. 

England crowned this car with its most honorable trophy for possess- 
ing a degree of standardization unknown outside of the Cadillac. 


b 











These are some of the reasons why you and hundreds of thousands , 
\ > . 5779 » ees my ee ee pee 
i LIMOUSINE $3000 of others unconsciously say ‘‘ Cadillac’’ first. 
Because the Cadillac is a good car, through and through. 
’ SPECIFICATIONS IN BRIEF. 
Motor, four cylinder, 4'4 in. bore by 41% in. stroke. Cylinders cast singly copper jacketed, affording uniform cooling. Automatic splash lubrication. Three speeds and ( 
reverse, selective sliding gear transmissions. Worm and sector adjustyble steering gear. Shaft drive, | beam front axle, full floating rolier bearing rear axle. Wheels and tires, | 
34 in. x 4 ia. Wheel base 116 in. Prices: Touring Car, Demi-t and Roadster, $1700; Fore-door touring car $1800; Torpedo $1850; Limousine $3000. Prices F. O. B. 


Detroit including the following equipment: Bosch magneto and Delco ignition systems. Pair gas lamps and generator. Pair side oil lamps and tail lamp; horn and set of tools: 
Pump and repair kit for tires. 60-mile season and trip Standard speedometer; robe rail, full foot rail ia tonneau and half foot rail in front, tires holders. 


CADILLAC MOTOR CAR COMPANY - - - «+ += «+ + DETROIT, MICHIGAN 
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1910 


714,000,000. Ubl 
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1910—$0.75 t . 1890 —$2.00 1830 —$3.00 
THE CEMENT MARKET AND ITS GROWTH IN THE PAST THIRTY YEARS 


Portland cement manufactured last year would fil! a barrel 980 feet high—just short of the Eiffel Tower, Note the enormous increase of cement production by decades and the correspondin 
drop in price per barrel at the mill,—[See page 278.] 
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The purpose of this sournal iw to record accurately 
und in simple terms, the world s progres: tn sctentif 
l i 
knowledge and industrial achievement. It seeks to 
prese nt this information in a form so readable and 


readily understood, as to set forth and emphasize the 


inherent charm and fascination of science. 


The Cement Era 


[ seems to b 
with ‘much reason, that the vear 1911 should mark 


generally agreed, and we think 


the eentenary of cement, or, to speak more strict- 
ly, of Portland ee ment This selection is due to the 
fact that 
that it is to his intelligence and patience that we 
History fails 


Joseph Apsdin was born in 1811, and 


owe our modern hydraulic cement. 
to establish the exact date of the first production 
ind use of this great modern material of construc 
tion, for it is a fact that Apsdin who was a brick 
maker in Leeds, Yorkshire, spent a dozen years or 
more in experimental work before he covered his 
invention with a patent, and nearly three times 
that 


pe riod elapsed before his diseovery received 
its adequate recognition. 


Incidentally, it may be 
mentioned that the inventor gave to the new cement 
the name of Portland, because it resembled a build 
ing stone very widely used in England, which is ob 
tained from the limestone quarries at the Isle of 
Portland, in Dorsetshire. The “isle,” by the way, 
is not an island, but a rocky peninsula, extending 
into the English Channel and connected to the 
mainland by a long, curving beach. 

It has long been the habit of .the historian when 
speaking of the constructional or mechanical side of 
human progress to name its various eras after the 
predominant materials of construction. Hence, in 
their suceession, we have had the eras of stone, 
bronze, iron, and steel. To-day we find ourselves 
well launched in what may justly be called the era 
of cement 

Let it be clearly understood, just here, that c¢ 
ment is many centuries older than Joseph Apsdin’s 
Portiand cement Long before the Christian era, 
the Egyptian and the Roman builders were familiar 
with a form of concrete, compounded from certain 
natural limes, clays, and rocks (generally volcanic ) 
or gravel. Those wonderful engineer-architects, the 


freely in the foundations of their 


Romans, laid it ' 
temples, and did not hesitate to make bold use of 
it, both in deme and arch The concrete of the 
ancients, however, was of a slowly-setting nature, 
requiring considerable time to reach the great hard 
ness, which characterizes such of it as still survives. 
The valuable quality of Apsdin’s invention lay in 
the fact that he 


which, when treated with the proper amount of 


produced a mechanical mixture 


water, will harden in a short space of time, either 
in air or under water; and although his discovery 
did not receive its due recognition until the middl 
of the nineteenth century, this wonderful method of 
making an artificial stone, compounded of simple, 
easily obtainable and cheap ingredients, was clear 
ly set forth. Subsequently, the cement industry 
awaited the developme nt of another great indus 
trial art, that of steel making, which was destined 


to place it in its present position as the greatest 


of the world’s constructive materials for works of 


magnitud: 


For 1} ‘ | 

or i us which ordinary masonry can be 
put, cement, when mixed in the proper proportions 
with sand ind bro nh stone or grave l, forms an id- 
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rable and, if properly finished, a. not unsightly 
building material But like ny other system of 
masonry construction, while it is capable of endur 
ing heavy strains of a compressive nature, it is ill 
idapted for those of tension. Hence concrete neces 
sarily has a very limited range of use in structures 


in which heavy tensional and bending stresses will 


occur, as, for instance, in beams or girders, in arches 
of flat span subjected to uneven loading, or in 
posts or columns where structural requirements call 
for a small ratio of diameter to length. 

About the time that conerete was beginning to 


receive its due recognition, the great Bessemer, by 
inventing his process of decarburization, so far im 
proved the quality and reduced the cost of steel, that 
it quickly replaced iron and introduced that won 
derful commercial steel, which has been the most 
potent factor in the marvellous industrial develop 
ment of the past half century. 

It was about fifteen years ago that serious at 
tempts were made to combine steel and concrete by 
molding the one into the other in such a way that 
the resulting product would possess a high resis 
tance not merely to compressive but to bending and 
tensional stresses Che first pr ictical experiments 
in this direction gave such good results that the at 
tention of engineers throughout the world was quick- 
ly centered upon the problem. A vast amount of 
experimental work was done, out of which has 
sprung our modern reinforced concrete, re garding 
which it is not too much to say that it is destined 
to play a part in engineering construction, second 
only, if not equal, to that of mild steel. The de 
ve lopme nts of the past fifteen vears, particul irly ot 
the last five, have been truly phenomenal. Not only 
is concrete found to be available for practically 
every form of construction which hitherto has been 
built in brick or stone, not only has it proved well 
idapted for many uses in which neither brick nor 
stone is conveniently available, but it has now in 
vaded the field which was supposed to be peculiar 
ly reserved for iron and steel, as witness the fact 
that it is being used for piling, for tanks, for 
trussed bridges, for framed roofs, and for flooring 
of wide span. Most significant and incredible of 
ill, it is taking the pl ice of steel in the construction 
of certain types of boats and small barges and 
ships. In works of great magnitude involving a 
large amount of construction, it has proved to be 
simply invaluable; and it can truly be said that were 
not concrete and reinforced concrete available, that 
most monumental of all modern engineering works, 
the Panama Canal, could never have been under- 
taken by the United States. 

It will be admitted, then, that the present issue 
of the Screntiric American, the greater part of 
which is devoted to the subject of Portland cement, 
is particularly timely, both because of the vast ad 
vances which are being made in the application of 
this material, and because of the fact that the pres 
ent year is the centenary of the birth of its original 
inventor. In the selection of the subjects in the 
various chapters, we have aimed to give a clear and 
consecutive account of this material, tracing its his 
tory from the ancient cement compounded of natural 
materials, down to the Portland cement of modern 
times. 

It is a rather curious fact that while Portland 
cement enters so largely into our modern life, there 
ire few people outside of those connected with its 
manufacture and constructive use who know just 
exactly what Portland cement is. The question is an 
swered in an article which takes the reader, step by 
step, through an up-to-date cement factory. Of no 
little interest will be the article showing how the price 
of cement has fallen steadily as its use has become 
more extended. Every prospective builder of a 
home must be more or less concerned in the subject 
of the monolithic cement house, and he will find in 
this issue a description of this original method of 
house building by pumping the mixture into special 
forms. For those who may have a prejudice against 
concrete as a material for house building, on the 
ground of its liability to dampness, the article by an 
expert in waterproofing materials will have par- 
ticular value; and, again, for those who may object 
to cement on the ground of its color, to say nothing 
of its discoloration, the article on the artificial col 
oring of cement and the admirable results to be ob 
tained in reproducing the natural stone effects, will 
be entertaining, if not convincing. The larger side 
of the subject, as applied to works of magnitude, is 
treated in an article on the Panama Canal, in which 
the methods adopted in gathering the 5,000,000 cubic 
yards of rock, sand, and cement together, mixing 
them, and building them in place, are described with 
the aid of a series of the latest photographs pub 
lished by the courtesy of the Isthmian Canal Com- 


mission. 


The Scientific American in the Canadian 
Parliament 

HE Hon. George P. 

Canadian Railways, during a recent discus 


Graham, Minister of 


sion in the House of Commons of the sub- 
ject of the Quebee bridge, in referring to certain 
criticisms, made by this journal, of the government's 
design for the new structure, referred to the Scren 
rivic AMERICAN as being of the “knocking” variety. 

Now, although the Scientiric AMERICAN Covers a 
fairly wide field, we have to admit that among the 
variety of subjects which come up for editorial 
inalysis and discussion, that of slang is happily, 
or, as in the present case, unhappily, not included. 
We say, unhappily, for if we were expert in the re- 
finements and delicately shaded graduations of the 
slang dictionary, we might have a clearer knowl- 
edge than we possess of just what was in the Hon. 
Mr. Graham’s mind when he spoke of this scientific 
journal as being of the “knocking” variety. 

In the absence of any definite information, we 
have concluded that our criticisms, technical and 
otherwise, of the government design for the Quebec 
bridge, do not find favor in the eves of the Hon. 
Mr. Graham, nor of his chief engineer, upon whose 
shoulders, we understand, the responsibility for the 
de sign must be placed. 

If we were to venture on a definition of a “‘knock- 
er,’ we would describe him as one who has fallen 
into a chronic attitude of destructive criticism; one 
whose fault-finding is prompted by a certain twisted 
mental attitude, which takes but small account of the 
merits of the question involved. Now, as a mat- 
ter of fact, the attitude of this journal to great 
public works, has invariably been one of generous 
appreciation. At the same time, however great 
the work might be, however distinguished the names 
that were back of it, we have never hesitated, when 
oceasion called for it, to criticise with freedom and, 
as in the present case, with severity. 

Thus, in the case of the Quebec bridge, we printed 
in our issue of February 12th, 1910, a plan and a 
description of the design which had been drawn up 
by the Quebee bridge board for the new structure. 
We took exception to the design on the ground 
that it was not only of inferior merit, considered 
from the bridge engineer's standpoint, but that, if 
constructed, it would be the ugliest bridge of monu 
mental proportion among those hitherto proposed or 
built. “It presents,” we said, “the appearance of a 
monotonous mesh of triangles and straight lines. 
From abutment to abutment, there is not one 
graceful line in the whole structure; not the slight- 
est attempt to combine the beautiful with the use- 
ful. The faulty structure which collapsed had at 
least the redeeming feature, that the outlines were 
structurally and aesthetically correct; and, although 
the Forth bridge has been made the subject of much 
criticism by the artist and the architect, it must 
be regarded as having distinct claim to beauty, 
when compared, as on the accompanying page, with 
the new plans for the Quebec bridge.” 

That was our attitude on February 12th, 1910, 
and the events of the past twelve months have pro- 
duced nothing that would lead us to change our 
opinion. Furthermore, the dissatisfaction which we 
expressed with the plans of the Quebec Bridge 
Board, and which, in the Hon. George P. Graham's 
mind, is technically defined as ‘knocking,’ seems 
now to be shared by the expert board which has 
recently passed upon the design in question; for, at 
a recent ballot, four votes were cast against it and 
but one, that of the engineer chiefly responsible for 
the production, was cast in its favor,—the result 
of this action being that this gentleman has resigned. 

Since this matter of the attitude of the Screntiri 
American to this great engineering work has been 
called in question by a member of the Canadian 
government speaking in the House of Commons, we 
feel impelled to state, once and for all, that our at- 
titude in this matter is one of disinterested friendli 
ness. Our great neighbor to the north is about to 
undertake the re-construction of a bridge which, 
upon its completion, will rank as the most monu- 
mental work of its kind in the world. Apart from 
its economic value as forming a great link in the 
means of communication between Canada and _ the 
United States, the Quebec bridge will, or at least 
should, stand as a monument to the enterprise and 
engineering skill of the Canadian people. The 
Screntiric American criticised the government's 
design on the ground that it would fail in these 
very regards. We believe that plans can be drawn, 


upon which a noble bridge can be thrown across the 
St. Lawrence river at Quebec, which will be lighter, 
more secure, possess greater dignity and beauty, and 
be erected for far less cost than the very crude and 
clumsy design that has recently been voted down by 
a majority of the government’s own expert Board. 
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Jacobus Henricus van’t Hoff 


Founder of Stereochemistry and of the Modern Theory of Solution 


YOR the second time, while the year is still young, the 
I world of science mourns the loss of a great leader. 


Van't Hoff, who, by his investigations on osmotic pres- 


sure and related phenomena in the middle of the 
eighties, laid a very cornerstone in the foundations of 
physical chemistry, is no more. Born in 1852 at Rot- 


terdam, the son of a practising physician, he received 
his first education at the “Burgerschool” of that city. 
[he curriculum of schools of this type does not include 
the study of Greek and Latin. Ostwald, whose views 
on the uselessness of teaching dead languages are well 
takes occasion, in a biographical sketch of Van’t 
it out the brilliant vindication which the 


wrought for the “non-classical educa- 


known, 
Hoff, to poi 
great master has 
tion.” Van't Hoff, himself, humorously refers to his 


ignorance of the Roman tongue in replying to a Latin 


quotation from Bacon, which an opponent had launched 
it him in criticism of views now quite generally accepted. 
The great chemist remarks that this criticism cannot 
possibly cause him any uneasiness of mind, since he 
does not understand Latin. , 

In 1869 van't Hoff entered the Polytechnikum at 


Delft, where he completed the regular three years 


principle was recognized and published in the very same 
year, 1874, by the French chemist Le Bel, working quite 
independently. 

Far-reaching as the influence of van't Hoff'’s concep 
tion has been in the development of organic chemistry, 
one hardly hesitates to say that of still more funda- 
mental importance are his contributions to physical 
chemistry. To him is due much of the credit of the 
detailed working out of the results which flow from the 
law of mass action. By him the application of thermo- 
dynamics to physical chemistry, first applied to isolated 
cases by Horstmann, was greatly extended, so as to 
bring to light among other things the influence of tem- 
perature upon chemical equilibrium. The result is ex- 
n the well-known vant Hoff 


pressed qualitatively 
principle of mobile equilibrium: “The state of equi- 
librium of a chemical system is by a rise in tempera- 
ture shifted in the direction in which the reaction pro- 
ceeds with absorption of heat.” Further extensions of 
this principle were subsequently given, one in the same 
vear by le Chatelier, and the other three or four years 
later by Braun. 

Perhaps most important of all is van’t Hoff's contri- 


a systematic study of the conditions under which differ- 
ent salts are laid down from solution, it is possible to 
establish a kind of “geological thermometer.” which 
gives us a clue as to the temperatures which prevailed at 
the time the deposits were formed. There are evi 
dences of a temperature as high as 70 deg. C. having 
been reached at Stassfurt. 

Such, in brief review, are some of the bequests which 
van’t Hoff has made to modern science. As we pay 
the last honors to the great departed, we wonder in our 
mind who shall be the young men of genius to fill the 
places left vacant by the passing of the older genera 
tion, 


The Advance of Plant Life 
WwW years ago, there occurred the tremendous 


voleanic explosion in the Straits of Sunda, “the 
biggest noise the world ever heard,” half of the island 
of Krakatoa was blown away, and every vestige of life 
was destroyed on the remaining half. The ground was 
buried under hot ashes and burning pumice stone, vary- 
ing in depth from three feet to nearly two hundred feet 
No vegetable germ could possibly have sur 

vived the catastrophe. Yet, only three years 





course in two He then proceeded to 
the University of Leyden, to which he was 
idmitted without examination by special min- [. 


isterial permit. He subsequently studied under 
the great Kekulé at Bonn and under Wiirtz at 
Pari In 1874 he received his doctor’s degre 
it Utrecht, where he also began his teaching 
ctivities in 1876. Only a year later he was 
called to Amsterdam, to be shortly after pro- 
moted to a professorship. In 1894 he accepted 
the appointment at Berlin which he retained 
to the end of his active life. 

The work of Van't Hoff is distinguished, not 
so much by great volume, as by the extraordi- 
nary force and originality of his conceptions 
ind the supreme importance of the principles 
which he brought to light and enunciated. 

His first great achievement lay in the field 
of organic chemistry 


lo properly appreciate 
if, we must carry our minds back to the vear 
IS74, and recall some of the circumstances that 
prepared the way for Van't Hoff's coup 
Peésprit At that time organic chemistry was 
well advanced. The tetravalency of carbon was 
fully established, and graphie formule similar 
to those of the present day were in use It 
had heen observed, however, that there were 
certain peculiar cases of isomerism which 
could not be accounted for by the formule as 
ordinarily written lo illustrate the point, we 
must note first of all that a formula written 
on paper, and therefore necessarily in two di 
mensions only, in some respects fails to rep- 
resent observed facts Thus, if we write out 
graphically the formula for dichlor-methane jt 
ippears that there should be two isomeric 


forms, namely: 


In point of fact there 1s only one such body 





Thus the representation in plane formule in 





after the eruption, when Krakatoa was ex- 
plored, various species of plants were found 
flourishing there. 

It was shown that they could not have been 
carried there by human agency, because men 
had not visited the devastated isiend The 
character of the new plants was such as to 
prove that they could not have been derived 
from the former vegetation of Krakatoa, even 
if any living remains of that vegetation could 
have existed in the burned and buried soil 

The nearest land on which any plants grew 
was the island of Sibesie. Sumatra is twenty 
miles and Java twenty-one miles from Kra- 
katoa. Yet a dozen kinds of ferns and sev- 
eral species of flowering plants and grasses 
were discovered by Treub flourishing on the 
shore and in the mountainous interior. That 
some of these forms of vegetation had been 
carried there by the ocean was indicated by 
the fact that seeds of littoral plants were 
found scattered on the shore. 

As to the other plants, the history of their 
appearance upon the island seems to have been 
as follows: First, a thin film of a simple form 
of vegetable life, derived from floating germs 
in the atmosphere, covered the pumice stone 
and, through chemical action, breught its sur- 
face into a condition fitted for the nourishment 
of ferns and later of flowering plants. The 
seeds of these were brought by the winds and 
birds and, as soon as the soil was capable of 
supporting them, they took root and, bathed 
in the equatorial sunshine, began the work of 
clothing the barren island anew. 

Renewed attention has recently been called 
to this reappearance of vegetation on Krakatoa 
in connection with the general subject of the 
origin of plants that inhabit islands. Nature 
shows herself entirely capable of conveying the 
germs of plant life for long distances by means 
of the ocean and the atmosphere, aided by the 
birds. When man comes to her assistance, the 








such a case would indicate a greater variety 

of forms than actually exists. In other in- 

stances the reverse is the case; a plane for- 

mula is incapable of properly establishing the 
distinction between forms which are actually 

known in practice The whole situation was 

Cleared at one stroke by van't Hoff when he pointed 
out that to properly represent the facts three dimen- 
sional formulae must be used Closely connected with 
this matter is the phenomena of optical activity. It had 
been known for many years that certain solids and 
liquids have the property of turning the plane of a 
heam of polarized light transmitted through them. The 
genius of Pasteur had shed a new light on the subject 
He showed that optical activity was closely bound 
up with asymmetry in crystalline form, and concluded 
that optically active organic compounds have “asym- 
metric molecules.” Wherein this asymmetry lay was 
left for van’t Hoff to discover. It was he who pointed 
out that in the molecule of every optically active carbon 
compound there is one carbon atom linked to four dif 
ferent groups. When a model in three dimensions of the 
molecule of such a compound is made, it is found that 
there are two possible arrangements of the groups clus 
tered about the carbon atom. The _ relation between 
these two arrangements is such that the one is the mir- 
ror-image of the other, or in other words, the two forms 
are related to each other in the same way as a man’s 
left hand is to his right. The representation of chem- 
ical formule in space—stereochemistry as it is called 
thus fully accounts for a host of instances of what is 
known as optical isomerism, that is to say, the existence 
of pairs of compounds, the one member of each pair 


being practically identicel to the other in all its proper- 


ties, except that the one rotates polarized light to the 
right, the other has an exactly equal rotation to the left 
It j rather curious fact, so frequently observed 


in the case of great scientific discoveries, that the same 


bop ble om hey 


bution to our knewledge of solution. By far the most 
numerous chemical reactions in which we are tech 
nically or otherwise interested take place in solution. 
For this reason alone the clearing of the view by a 
thoroughly satisfactory theory of solution represents an 
immeasurable gain to science, pure and applied. To 
fully realize the almost unparalleled significance of 
vant Hoff’s elucidation of the laws of solution, we must 
bear in mind that these form at the same time the foun 
dation for the modern theory of electrolysis and ionic 
dissociation. The limitless field of electro-chemistry, with 
its remarkable practical applications, is intimately con- 
nected with the phenomenon of solution. 

The law of solution, as developed by van't Hoff, is 
striking and beautiful in its simplicity: the osmotic pres- 
sure of a dissolved substance is equal to the gaseous 
pressure which that substance would exert if occupying 
the given volume at the given temperature, but in the 
form of a gas. The law is of course only approximate, 
holding only for dilute selutions; in the case of electro- 
lytes allowance must also be made for dissociation. 

Following out naturally the trend of his work, van't 
Hoff next (1885) broached the field of “solid solutions,” 
which has proved of much importance in connection with 
the metallography of steel. The related subject of erys- 
tallization of salt-mixtures from saturated solutions 
forms the subject of his last great series of investiga- 
tions, carried out in collaboration with Meyerhoffer and 
others. This subject is of special interest in connection 
with the phenomena presented in the evaporation of sea 
water and the formation of deposits, such as the famous 
salt strata at Stassfurt, in past geological epochs, By 


work goes on apace, 

Of more than eighty species of plants in- 
habiting the Laccadive Islands, which are sim- 
ply the tops of a group of submerged moun 
tain peaks in the Arabian Sea, half of whose 
inhabitants have been, at times, swept off by 
storm waves, it is believed that fifty-six have been intro 
duced by man, eleven by the sea, two by the winds, and 
two by birds. 

There is nothing more impressive in modern science 
than the story of what has been learned of the graduat 


conquest of the earth by plants. 


The Color of Flowers 

HE colors of flowers have been frequent); studied 

from the chemical point of view as well as from the 
biological—that is, in relation to the adjustment of plants 
to their surroundings. But very little has heretofore 
been done with the physical problems involved. A recent 
study of the physical basis of the colors in the petals of 
flowers brings out the fact that the brilliant appearance 
of many flowers is due not to the character of the pigment 
in the cells of the petals, but to the presence of air 
spaces between the cells in the deeper layers; these in- 
closed air bubbles reflect from their surfaces in such 
manner as to give the brilliant appearance. The great 
variety of colors among flowers is produced by a com- 
paratively small number of pigments. ‘The explanation 
for this lies in the fact that a few pigments combined in 
different ways or in different proportions produce a 
variety of effects. Thus, a combination of two comple- 
mentary pigments, one of which absorbs the light rays 
not absorbed by the other, will produce the effect of 
“black.” In a similar manner gray lone and browns 
are produced, The shape of the epiderma! or skin cells 
is also found to modify the effect by modifying the re- 
fraction and the reflection of light, 
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The Making of an Aeroplane 


How One of the Most Successful French Screw 


hercigs ill eroplane propeller ire made of wood, 
4 which i preferred to teel for everal reason \ 
teel | 


lade is liable to snap suddenly and without warning 
unde the influence of inges of temperature or violent 
rh \ whe f ufficiently trong, is le 
liable g of impending fracture 
end 
W ode 1p ‘ ‘ » much lighter than steel 
er L ive é f ierial propeller has sharp 
edge purite ch ilong its median line It 
‘ gthen it, but because thick 
ff he ne aerodynamical advantage in the pro 
pell i istaining plan of the aero 
rohearne his tf give ufficient strength when the 
nat ! i ruld) make 1 teel propeller 
nec rily me and exce ively heavy. Wood j ilso 
ih ¢ ! teel 


The Chauviere propellers, which are employed in a 
large majority of all aeroplanes, are built up of several 


planks of well seasoned ash. These planks are cut to the 
shapes of a number of sections transverse to the axis of 
i propeller de igned in accordance with the special con- 
ditions proposed, in regard to number of revolutions, 


torque, tractive effort and speed of the aeroplane. Each 
plank forms part of beth blades of the two-bladed pro- 
peller (the usual type) and therefore a hole is cut in its 
middle part to receive the hub. The planks are then 
wd together | 
tely centered and oriented, so that they represent the 


y their faces, after having been accur- 


form of the finished propeller approximately and = show 
cri ot its lines iccurately The next operation con 
ists in removing the superfluous wood between these lines 


d working the entire surface to the required form. 


This is a delicate task, requiring great skill and care, for 


Propeller 


s is Constructed 


the removal of too much material at any point would 
ruin the work. The surface is finished by polishing 

A still more delicate operation is now required in order 
to balance the two blades, as even a slight difference in 
length, weight or shape might cause dangerous vibra- 
tion in a rapidly revolving propeller. The propeller is 
mounted on a mandrel, which is poised on very sensitive 
friction wheels in a specially devised machine, and the 
blades are carefully retouched until the propeller re- 
mains in equilibrium in every position. The propeller is 
then coated with a special varnish to protect it from the 
weather and give it a perfectly smooth surface. The 
finished propeller is firmly attached to the shaft by 
clamping its central portion between two steel disks, con- 
nected by bolts which pass through the wood. 

The accompanying photographs illustrate several stages 


in the making of an aeroplane propeller. 


























Marking center on plank. 


Roughly shaping the propeller with the chisel. 





























Gluing the planks together. 


Measuring and finishing the blades of a propeller. 


THE MAKING OF AN AEROPLANE PROPELLER 








Wireless Telegraphy and the Zeppelins 
fhe most interesting recent development in the tech 

nology of aeronautics is the application of wireless 
teiegraphy to various types of airships The subject is 
discussed in the Fachzeitung fir Fluagtechnik by the elec- 
trical engineer Richard Tann, with special reference to 
the rigid or Zeppelin type of dirigible. 

He savs: The 


achieved, us is well known, by a large and complicated 


rigidity of the Zeppelin balloons is 


, 


framework of aluminium It is only too « tsy for these 


huge masses of metal to collect from the itmos phe re 


quantities of electricity, whose discharge not only causes 
very serious disturbances of the wireless system, but may 
be the direct cause of a catastrophe to the balloon In 
deed, the destruction of the “Z. IV.” 


i result of 


is entirely explicable 
such action 

Thus we may conceive that on the landing of the 
“4. IV." an electric equilibrium was established by means 
of the branches of the tree, the resulting spark both set 
ting fire to the gas and fusing the aluminium rods. Only 
fifteen seconds would be required for the complete con 
sumption of the gas and twenty seconds for the destruc- 
tion of the envelope Measurements were made, in 
fact, hich led to the astonishing conclusion that a po 


tential difference existed of about 100,000 volts, which 


would give a tension capable of bridging a gap of 100 

millimeters (Air being ordinarily a good insulator, it 
estimated that, except for great distances, a tension 

of 1,000 volts will bridge a gap of one millimeter.) 

of these considerations the Zeppelin dirigible 


at pre it constructed is obviously unfitted to carry a 


wireless installation, and may be said, indeed, to carry 
within itself the seeds of its own destruction. 

On the other hand, its general efficiency has been too 
brilliantly demonstrated for it to be abandoned, in spite 
of the appalling disasters of which it has been the vic- 
tim. Consequently determined efforts have been made 
to so modify it as to adapt it to the carrying of a wire- 
less system and to get rid of its inherent perils. 

Both these ends may be accomplished by the use of a 
non-conducting material, such as wood, for the construc- 
tion of the framework. Wood, of course, is not an ideal 
material, because of its liability to deterioration from 
itmospheric influences. But recent experiments indicate 
the feasibility of its employment and its superiority to 
metal. In fact, a new model of the rigid dirigible has 
just been built at Lanz upon the plans and specifications 
of Prof. Schuette. He makes use of extremely light 
wooden tubes of ash and poplar, and his dirigible has 
an even greater capacity than the 15,000 cubic meters of 
the Zeppelins. 

This improved and safer airship will soon receive a 
practical test of its superiority, since it is to be em- 
balloon expedition to the North Pole 


ployed for the 
Its use is expected to 


planned for the coming summer. 
materially increase the prospects of the expedition for 
success. The wireless installation which it can safely 
carry is not only a safeguard to the crew in case of ac- 
cident, but will permit of constant news of the results of 
the expedition being forwarded to the proper authori- 
ties. Thus, even if disaster and death eventually over- 
took the little band of intrepid explorers, they would not 
have died in vain like the gallant André, 


In order to protect the wooden tubes as much as pos- 
sible from the effects of dampness, they will be impreg- 
nated according to a certain formula. Thus Prof. 
Schuette hopes to avoid both disturbance of the wireless 
system and the dangers due to the accumulation of heavy 
charges of atmospheric electricity. 


Sewer Water and Table Vegetables 

ESEARCHES have been made by Messrs. Remlinger 
] and Nouri, of Paris, as to the effect of sewer water 
upon vegetation. It was previously shown that bacteria 
contained in the ground could be carried to the surface 
of plants, and on this account the Hygiene Council of 
France prohibited the cultivation of certain plants on 
the fields of sewage disposal installations, including vege- 
tables and fruits which grow close to the ground and are 
eaten in the raw state, such as water cress, lettuce, celery, 
onions, cucumbers, strawberries, etc. The above authors 
have taken up the question and wished to see whether 
harmful microbes are taken up within the-plants or are 
merely carried on the surface. They show that no germs 
enter into the body of the plant, as Grancher already 
demonstrated, but microbes can be entrained «long the 
stems and leaves during growth. However, the microbes 
are observed mostly in laboratory tests, and in actual 
practice they are hardly to be feared. Typhoid or 
cholera bacilli were not found on the plants. Only the 
very durable germs such as the tetanus bacillus are 
found in practice, but there is no danger from eating 
the plants in the case of this germ. 
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NE. of the most notable 
O. ngineering achieve- 
ments of this decade, and an 
event of far reaching im- 
portance to Arizona, will be 
formally celebrated on our 
date of issue, Saturday, 
March [sth. The great 
Roosevelt Dam, the con- 
struction of which has been 
Ww itched ror several years 
with interest ‘by engineers 
from all over the world, will 
be dedicated on that date in 
the presence of a large as- 
semblage, notable among 
whom will be former Presi- 
dent Roosevelt and family, 
the Governor of the Terri- 
tory, members of the Legis- 
lature, engineers of the Re- 
clamation Service, and 
prominent citizens of the 
Southwest 

It is eminently fitting that 
the principal orator of the 
occasion should be former 
President Roosevelt. It was 
due to his vigorous and 
virile personality that na- 
tional irrigation came into 
being, and it was his pen 
which wrote into the sta- 
tutes of the United States 
the national irrigation law. 
In recognition of his unfal 
tering interest in the cause 
of desert reclamation, the 
people named for him the 
imposing structure which 
bas—just..been finished. 
DESCRIPTION OF THE 

ROOSEVELT DAM. 

The Roosevelt Dam is the 


most important masonry 
structure which the Reclam- 
ation Service has under- 
taken It is also the most 
impressive In the variety 


of the éngineering prob- 
lems, in the magnitude of 
the structure, and in the ex- 
traordinary character and 
number of difficulties which 
were surmounted in prose- 
cuting the work, this great 
work ranks first among the 
irrigation structures on this 
continent. ‘The layman and 
even the engineer will not 
readily appreciate the com- 
plexity of the problems and 
the diversity of obstacles 
which were encountered, 
without an understanding of 
the locality in which the 
work was carried on.) The 
dam is located in a ¢anyon 
heretofore regarded as al- 
most inaccessible except to 


The Dedication of the Roosevelt Dam 


240,000 Acres of Arid Land are Being Reclaimed in the Salt River Valley 


By C. J. Blanchard, Statistician United States Reclamation Service 
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Downstream view of the Roosevelt Dam, which is arched upstream with abutments against the 


solid rock of the canon. 

















Iicight, 283 feet 8 inches; thickness at base, 168 feet; at crest, 20 feet; cost, $8,500,000, 


1,284,000 acres to a depth of 1 foot, 


Birdseye view of Roosevelt Dam. 


The dam impounds sufficient water to cover 


the nomadic Apache, who 
found safe refuge here for 
many years, or to the lonely 
prospector who later ven 
tured into this remote re 
gion in search of precious 
minerals.) The nearest rail- 
way is 62 miles away Fox 
20 miles the trail led 
through a waterless, parched 
and forbidding desert, 
where every bit of vegeta 
tion was covered with thorns 
an everything that crawled 
was deadly.) ‘or more than 
40 miles ‘th: mountains, 
gashed and fissured inte fan- 
tastic forms, presented an 
almost insuperable barrier 
to ingress. In the fast- 
nesses of these barren 
steeps, the turbulent Salt 
River has carved a wonder- 
ful gorge, a miniature of 
the famous Grand Canyon 
of the Colorado At the en- 
trance of the gorge, between 
almost perpendicular cliffs 
of sandstone, the engincers 
decided upon a site for the 
masSive structure which 
has just been completed, 
The_ preliminary location 
having been approved, work 
upon a road was begun to 
make the site accessible. 
This highway in itself is a 
work of more than ordinary 
interest. Ne irly 40 miles 
of it were blasted from the 
solid walls of rock. In 
scenic beauty, and artistic 
coloring no highway in the 
West compares with it In 
places it skirts dark chasms, 
swinging around perpendi 

ular cliffs a thousand feet 
high. It cost nearly $300,- 
000 to build it In the 
desert and through th 
mountains the government 
put down welis to supply 
the wants of the future 
caravans which must travel 
the new road \ half 
dozen camps were estab- 
lished along the _ reute, 
where beds, feed and forage 


were provided, All this 
' 4 





work was necessary before 





‘ 
a stone could be laid in th 
dam. The main camp at the 
dam site called for lumber 
for buildings, food for the 
men, and power for the 
contractor In the forest W 
miles away two saw mills 
were set up and cut several 
million feet ef lumber. Dis- 


tant springs were piped to 


























This wagon road, involving 40 miles of rock blasting, was built to render the 


dam site accessible, 
THE DEDICATION 


Irrigating the second crop of alfalfa on a ranch in the Salt River 


OF THE ROOSEVELT DAM 
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t the TD I » farm were operated 
meat ind forage 
ile e of the big dam another 
te i ’ the rive diverting a 
‘ a for everal 
eme i the water to a point 
Hoosevelt ‘ { is dropped 220 
Pi ad ‘ 4) e-power ! 
1 by tl mtractor t provided lights for 
suumped water t the horn ind 1M ted the 
tine np Owing to the inaccee bility of 
overnment wa forced to make it own 


mill with a daily capacity of 500 bar- 








t and operated with power from the gov- 
It turned out 340,000 barrels of first 
" ng of more than $600,000 over the 
lowe ed 
The question of securing laborers for the preliminary 
rk fu hed nost perplexing problem Che work 
“ mattract t the white laborer rhe climate in 
ummer vely hot, the ite was far from 
habitation i ' ement nd diversions were few. As 
ne facetiou eer remarked, “White men won't stay 
on thi Th pecau they cannot spend their money fast 
eno i 
Finally 1) desperation ind a i last resort, the en 
gine turned ft hy Ina who have long dwelt in this 
part of the territory It will surprise most people to 
learn that thew proved to be good laborer ind for se 
eral vear erved tl government faithfully and well. In 
the work requiring unskilled labor thev were as effective 
the white man nd drew the same pay for their ser 
vice It ple r to nete that the habits of industry 
acquired her ire not being lost, as these same Indians 
ure contracting their s« ce to railroads and other en 
terprises now be developed elsewhere in the terri 
tors In the maintenance nd repair of the mountain 
roads, Indian foremer with gangs of their own people 
ire in full charg 
Mest of these probler were encountered and solved 
before actual comstruction of the dam began Kach was 
inticipated and taken up in such manner that the work 
proceeded without delay or friction The contractors, 


Messrs. O'Rourke & ¢ mopany, of Galveston, Texas, who 


were men of wide experience in construction, established 
intelligently 


to-date plant which was irefully and 


The work ha 


im up 
minimum 
they 


placed gone forward with the 


expenditure of power and labor, for the reason that 


made use of « ry natural advantage the ite afforded, 
The cement mill, reck crusher, and mixing plants were 
ill located advantageously Material for the cement was 


found in a large outeryp of fine limestone above the dam, 


The rock for the structure itself came from the canyon 


ills of sandstone in which the dam is built. — 
very bard and finely grained, is distinctly s 


which i 
it an agle of 29 degrees, prac- 


The 


fied and dips up stream 


tically at right angles to the dam. dam is of 


gravity sevtion, but is also arched up stream. At its 
base is covers about an acre of ground. At the bottom 
its thickness is 168 feet, and on top it is crossed by a 
roadway 16 feet wide and 1,080 feet long Its height is 
80 feet to the foot of the parapet walls, which rise 3 


feet 8 inches above In plan its form is that of a quarter 
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rele From each of its ends abutments are extended 


m the tangent. About 35 feet on these tangents are 


the wing walls, and from thence 


the curved faces o 


there is a waste weir 200 feet long on each end at an 


elevation of 220 feet above datum. \ spillway was cut 


in the solid rock around each end of the dam, the ma 
terial from which went into the masonry The spillways 
e crossed by three-arch reinforced bridges, each span 


of which is 59 feet in the clear 


rhree openings are provided in the dam. At the bot 


tom a tunnel with a cross section 108 feet and 450 
feet long was driven through the canyon wall around 
the south end This served a doukle purpose During 


the period of construction it carried the river around 


Later it will 
from in front of 


scouring 
In this 


service and 


sluicing or 


the dam. 


the dam. serve as a 
tunnel to remove silt 
gates, one set for 


tunnel are installed six 


me for each with an opening of 41, x 9 
feet 

rhe second opening in the dam is a riveted steel pen- 
tock 10 feet in 


tream side at an 


emergency, 


diameter which comes out on the down 


elevation of about 25 feet above the 


power house. 
rhe thiid opening near the north end of the dag con- 
st of three lines of five-foot cast-iron pipe passing 
from the up stream face through the masonry At the 
junction of the masonry and the natural rock these 
converge into a lined tunnel 9 feet in diameter which 


discharges out of the face of the cliff about 100 feet 
below the dam. 

Just below the dam is a power house 125 < 38 feet in 
which are installed six S. Morgan Smith vertical tur- 
bines, each operating a_ 1,000-kilowatt General Electric 


2,300-volt, 25-cycle generator with Lombard = governor. 


two exciter machines and two Pelton wheels 
short 


transformer house, where the 


In addition 


ire distance down stream is the 


n operation. \ 


current is transformed to 


15,000 volts, thence passing to a six-wire transmission 


steel 


cross the 


leading through the 
desert to Mesa and Phoenix. 


Phoenix has lighted 


line on galvanized towers 
mountains and 
For more been from 
this plant 
Under the 


power development is made 


than a year 


Reclamation Act this 
t part of the project and in 
land 


then operate it for their mutual benefit and profit 


provisions of the 


who will 
The 


does 


time will be transferred to the owners, 


revenue so derived should lessen materially, if it 


not wholly meet, the expenses of operating the entire 


irrigation system. 


The construction of the Roosevelt Dam has had most 
rigid supervision. Every rock has been washed clean 
before he ing set in pl ce, The cement has been care- 


fully tested at regular intervals 
On September 20th, 1906, the first stone was laid, and 
on February Sth, 1911, the work was 


pleted. The cost of the little 


$3,500,000 
The chief purpose of this structure is to store if 


flood Salt River and its 
( reek, 


reservoir has 


masonry com- 


dam has been a over 


tributary, Tonto 
The 


acre-feet, or 


waters of 


above the dam Storage 


1,284,000 


which join just 


a capacity of wate 
enough to cover that many acres a foot deep. The water 


shed supplying this reservoir has an area of 5,800 square 


miles, or an area almost equal to that of Connecticut and 
Rhode Island. 

As the reservoir is located sixty miles from the land 
to be irrigated, the river will be used as a carrying canal 
turned into 
irtificial canals by a diversion dam which has been built 
Reef. This is a 
1,100 feet 
two large canals, which in turn supply the entire irriga- 


for that distance, and the water will then be 


it Granite rubble concrete weir 38 


feet high and long, and diverts water into 


tion system of the Salt River Valley. The canals of 
the valley have a total length of 119 miles, and the 
principal laterals 208 miles. They are designed to sup- 


190,000 acres will 
pumping. 


240,000 acres, of which 
50.000 by 


ply an area of 


be covered by gravity and 


SALT RIVER VALLEY. 

More than ordinary interest attaches to this region for 
that 
fore the first word of our history was written. 


the reason irrigation was practised here long be- 


The val- 
three races, two of which have 


ley has been inhabited by 


vanished. Of the first, or prehistoric ra very little is 
known. Evidences abound throughout e valley that 
they cultivated extensive areas and excavattd many miles 
of canals. Some of these were constructed with much 
difficulty and labor, as the excavations were in rock and 


the work The 


engineering skill of this people was remarkable, for many 


was performed with stone implements. 
of these canals are utilized to-day by the modern systems. 

Salt River \ illey 
land with a soil of superior fertility and a climate warm 


includes several million acres of 


ind arid. region of remarkable health- 
fulness and adapted to the 
from those of the semi-tropic to those of the temperate 


This produces a 


production of crops ranging 


zones Its average rainfall is only five inches, and its 
average temperature is 69 degrees. Without irrigation 


no crops can be grown, but with it crops grow through- 
out the year. 

science, and the duties 
much as those of the 
intelligently 


Agriculture here has become a 
of the 


business 


farmer are regulated 
man, Where 
little of the 
work of the 
different 


crowding 


very 
crops are diversified 


there is back-breaking, heart-discouraging 


old-time farmer. ripen and are har- 


Crops 
intervals, giving the farmer ample 
time With assured 
absence of rain the farmer can apportion his time with 
The 


rural 


vested at 


without harvests and the 


some degree of \ illey enjoys excellent 


trolley 


recuracy. 


roads, country telephones, delivery, and 


lines are being extended from the cities and towns. Its 
railroad facilities are good and are being extended to 
meet the growth of the community Its educational in- 


stitutions are first class. In various sections the farmers 


have organized co-operative associations to market their 
crops. 
As a whole, the citizens of the valley are made up of 


a strong, intelligent class who have come from all parts 
of the Union. They are 
In points of civic pride and social ideals the community 
ranks high. Poverty is practically unknown. 

With the completion of the irrigation system which is 
being constructed by the federal may 
safely predict for this valley an era of progress and sub- 
stantial growth which will place it in the forefront of 
the most up-to-date agricultural districts in the world. 


cosmopolitan and progressive. 


government, we 








“\ 
Correspondence 
Politics and Battleship Costs 
To the Editor of the Scmn~tiric American: 
The Sixty-first Congress, just adjourned, passed the 
naval appropriation bill with the eight-hour law now in 


force in our navy yards tacked on to cover private ship- 
yards also, and provided that the battleship “New York” 
of the 1910 built in a 


yard. The 


programme be government navy 


Democrats, who all along have opposed heavy 


expenditures on naval increase, and who have been crvy- 
ing “economy,” were re spon sible for the above measure. 
In other words, their “economy” was to waste $3,410,000 





{t is true that build 
the _ priv ite yard 
ent high standard, thet of the cheapest and quickest built 


w in government yards stimulated 


construction and raised it to its pres- 


battleships in the world: but as Secretary Mever has 


pointed ont, the cost to the government of this stimulus 


offsets the value of the same, and need only be insti 


seem to be lagging. 


have one of our two 


gated when the private contractors 


Therefore, it is not necessary to 
yearly battieships built in a navy yard, as the opponents 
The 


as the private yards, even though the 


of private-tuilt ships would wish government can 


not build as cheaply 
latter expect to show a profit, while the navy yards can 
With our 
quantity, the private yards ought to be encouraged. 

them 


merchant marine a negligible 
They 


that 


go the timil 


are starving for work, and it is enough for 
they keep their enormous plants working 

The gevernment-built “Connecticut” cost $200,000 more 
than the 
that the “Ves 


constructed for $200,000 less if they 


private-built “Louisiana,” and it is estimated 


tal” and “Prometheus” could each have been 
had been given to the 
Chis misdirected idea of patriotism cost the 
$2,454,000 in the case of the “Florida.” her 
total cost being $6,400,000, against that of her sister ship 
“Utah,” #3,946,000, 
“Utah” goes 
doubtful if the 
vember. Then Congress had to 
the Pacific coast e¢ her original $1,000,000, If 
the “New 


shipyards. 
government 
private built, of Moreover, — the 
months, and it 1s 
No- 


ippropri ite $200,000 for 


mito commission in two 


“Florida” will be ready before next 
llier above 


York” had been given to private contractors, 


S1.790.000 would heve been ived, which represent the 
difference betwee her ost and that of the private-buill 
ae clear waste 


*Texa ‘il ft f up to $4,444,009, a 
caused by lox l 


benefits being pl iced before 


economy for the entire country. The only satisfaction to 
be gained from this is the fact that as the Brooklyn Navy 
Yard is the only one capable of building battleships, and 
built there at a that 
can happen is a government-built ship every other year, 
This is not 
to keep the private yards up; one in every eight would 


as only one can be time, the worst 


or one in every four constructed. necessary 


be sufficieat. The navy yards can keep their forces busy 


between times on collier construction and overhaul and 


repair of ships. 
But “this is not all. 
labor 


In addition to local politics the 
that 
As if the private yards 
with! Of course, up 


unions got busy in Washington, with a result 


the eight-hour law went through 
had not 


the price of battleships, and to this law we 


enough to contend went 

owe the 
than was 
rhis 


year, 


umount of $1,220,000 more on the “Texas” 
and $400,000 on each of the two colliers 


alternate 


necessary 


waste will not come on vears, but erery 


ind will increase as the battleships increase in size, as 
cent of the total 
added the 


construction, 


the waste twenty-one per 
cost To this total of $1,620,000 
$4,444,000 extra resulting from navy yard 
and you have a total of $6,064,000 for the 1910 and 1911 
that exclusive of armor 
built 


other year in addition to the two regularly authorized, if 


represents 
may be 


programmes alone! This means 


ind armament, another battleship could be every 
the last naval bill had not gone through with the navy 
And yet 


mgress would how! if an extra 


yard construction and eight-hour law provision. 
how a certain group in C 
ship were to be provided for on alternate vears! It is a 
sad commentary on our ideas of economy and patriotism 
when such legislation as this is enacted by our dignified 
Congress. Harotp M. Kennarp. 


Brooklyn, N. Y. 
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“Volation,” or “ Flying” 


Scren TiPi¢ 


** Aviation, ’ 

lo the Editor of the 

In your esteemed number dated February 25th a certain 

Wells Drury, of Berkeley, Cal., 

“Volator” and “Volation” for the generally 
words “Aviator” and “Aviation.” 

Your that, by 


confusion 


\MERICAN: 

proposes the words 
introduced 
accepting the word “Vola- 
with the “Vol- 


your disapproval 


reply was 


there would be a word 


tion.” 
therefore with 


that 
for the simple reason that the word “Volation” is de- 


tion,” and meeting 


| beg to say confusion is absolutely impossible, 


rived from volare, i. e., to fly, and the word “Vol- 
ition” is derived from the word volere, i. e. to will; 
therefore these words are of radically two different 


Neither in writing nor in speaking a mis- 
understanding can occur. 

By the way, how is it with the words complement 
and compliment? They are always used in their par- 
ticular meaning without causing an equivocal. There are 
a number of other similar words used in our language. 

But—returning to the neck-breaking sport—if the 
people in Berkeley dislike the “Aviator” and the “Avia- 
fond of changing them just for 


meanings ! 


tion” and are so 
the sake of 
sion, I beg to inform them of two good American words 
“The Flyer” and “the Flying.” These 
fully replace the strangers “aviator” 
or “volation,” but are com- 


very 


wishing to be served with a new expres- 


for their use: 
words do not only 
“aviation” 
whether linguist or not. 

Apoty Tu. Scuwas. 


or “volator” and 
prehensible 
Grantwood, N. J. 


for anyone 


Aviation Nomenclature 
To the Editor of the Screntiric AMERICAN: 
I am surprised at your reason for not concurring with 
“volator,” as 4 
word 


Mr. Drury in his suggested use of 


for aviator, because, aS you say, of the 
“volition,” which from the Latin 
I would suggest that you look up “volar,” which in 
means to fly. You may find Mr. Drury’s 
This is as far as I dare air my knowledge 
Griptey Apams. 


synonym 
comes “volo,” to will. 
Spanish 
claims just. 
in the matter. 

Dayton, Ohio. 


The Poured House 

EP his article on the one-piece house (see page 276), 

Mr. Perry expresses doubt as to the practicability of 
Thomas A. Edison’s plan of making monolithic houses. 
\ copy of this criticism was sent to Mr. Edison for his 
perusal. He responds as follows: 

“Nothing pleases me more than to have engineers put 
themselves on record as to the certainty of the failure of 
experiments in which T am engaged. The iron molds of 


my house are finished, with the exception of the roof, 


and the experiment will be carried to a finish. 
“Tyomas A, Epson. 
“Orange, N. J., March 2nd, 1911.” 


(322. 
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The Problem of Waterproofing 


The Properly Built Concrete House is Dampproof 


ROBABLY one of the greatest obstacles to the 
oath spread of concrete construction to-day, especi- 
ally for private dwellings, lies in the idea which has 
gained a hold on the general public, that all concrete 
structures are damp. The task of convincing them that 
this is not so has been made harder by the erection of 
a number of so-called concrete structures, which are with- 
out question more than damp. Many structures of this 
kind have been erected by men who knew little or noth- 
ing about the material, and they have done more to retard 
the advance of concrete construction than one can tell. 
Dealers in rival building materials have taken advantage 
of these examples and with them have tried to show pros- 
pective builders how impossible it is to obtain a damp- 
proof concrete building. Concrete if made rich is water- 
proof enough for all practical purposes, but from a com- 
mercial standpoint this is not practical for the reason that 
so much cement would have to be used that concrete would 
not be economical. Therefore the question of water- 
proofing, even good commercial concrete, is an important 
one. 

There is a large and growing demand for good water- 
proofing materials. Probably nothing will show this bet- 
ter than the statement that some six to ten years ago 
there were about two or three firms, at the most, who 
were making materials with which to waterproof cement. 
To-day there are probably upward of fifty at least 
and a new one coming into existence every month or two. 
Notwithstanding the number of the above companies they 
all seem to be making enough to exist on, which goes 
to show that the field for a good concrete waterproofing 
is practically unlimited. The writer will not attempt 
to go into the, details of the merits or demerits of any 
of the above’ waterproofing materials, as this article is 


By Ralph C. Davison, Consulting Engineer 


of it, as shown at b b. When the foundation wall 
has been completed, the portion of the waterproofing 
which projects on the outer side of the footings should 
be turned up against the bottom of the foundation wall 
and securely cemented to it with either asphalt or coal 
tar pitch, as shown at e in the small detail B in 


Fig. 1. 


After this has been done, the next step is to apply 
a waterproofing course to the outside of the foundation 
wall from the ground or grade line down to the top of 
the footing, as shown in the small detail C at d in 
Fig. 1, care being taken to see that it laps over and is 
well cemented to the part ¢ of the waterproofing course 
which has just been turned up against the bottom of 
the foundation wall. 

The waterproofing of the cellar floor is next to be 
cared for. The rough concrete foundation for this should 
be brought up flush, or on a level, with the top of the 
footing and should be made fairly smooth. To _ this 
surface should then be applied the waterproofing course 
for the cellar floor; care must, however, be taken to see 
that it laps well over the waterproofing layer which is al- 
ready in place on the top of the inner side of the foot- 
ing, as shown at e in the small detail C in Fig. 1. 

After this waterproofing course is in place the neces- 
sary thickness of concrete to resist the existing water 
pressure should be laid over it. By following the 
method thus described one will have a continuous water- 
proofing course throughout the entire foundation which, 
if properly laid, will result in the procuring of an abso- 
lutely dry cellar, regardless of how wet or damp the 
ground around the house may be. 

If space does not permit of placing the waterproofing 
course on the outside of the foundation walls, a curtain 

















Fig. 1.—Practical methods of applying below-grade 
waterproofing. 


not intended to be a treatise on waterproofing, but is 
merely intended to impress upon the prospective builder 
the importance of waterproofing concrete and to give a 
general idea of how the waterproofing question can be 
attended to so as to secure a perfectly dampproof con- 
crete house. 

The waterproofing of the foundation and the parts of 
the cellar walls which are below grade will first be con- 
sidered. 

It is surprising, especially in the construction of small 
houses, how little attention has been given to below grade 
waterproofing by architects and builders. It is of the 
utmost importance, not only from a commercial point, but 
for the ultimate efficiency of the work, that the struc- 
ture be designed from the start with a due regard 
to waterproofing. The above fact cannot be too strongly 
emphasized, for it will prove both a loss of time and 
money to build without in some way caring for the water- 
proofing, for the reason that when a buiiding that is 
once up starts to leak, it is, in most cases, a costly pro- 
cedure to make it water tight. Indeed, in many cases, it 
is almost impossible to do so without sacrificing space or 
tearing away a good part of the finished work in order to 
apply the necessary waterproofing materials. Local con- 
ditions largely govern the methods to be used in below 
grade work. If there is water pressure to contend with, 
great care must be taken. Probably the best and most 
successful method to use in this class of work is shown in 
Fig. 1. The materials to use should be either some form 
of asphaltic compound or coal tar pitch, in connection 
with from one to six ply of waterproofing felt or fabric. 
The number of layers of felt to be used is dependent, 
largely, upon the water pressure which has to be re- 
Sisted. 

First of all, where space will permit, the excavation 
Should be made large enough to provide sufficient 
room around the outside of the foundation walls to allow 
ample space for the proper application and handling 
of the materials. Then after the footing is laid a course 
of waterproofing should be applied on the top of it, cov- 
ering it from edge to edge, as shown at a in the small 
detail A in Fig. 1. 

On top of this should be erected the foundation wall, 
allowing the waterproofing course to project on each side 








Fig. 2.—Below-grade water- 
proofing in limited quarters. 


THE PROBLEM OF WATERPROOFING 


wall, as it is called, made of one thickness of brick or 
lean concrete, may be set up. Then on the inner side 
of this wall, as shown in Fig. 2, the waterproofing should 
be applied. 

The foundation walls proper can then be set up or cast 
directly against the waterproofing course. Thus a con- 
tinuous course of waterproofing is obtained throughout 
the entire foundation, as in the first method, but it en- 
tails, as explained, the additional cost of erecting a curtain 
wall. It is only necessary to use the above methods where 
there is more or less water pressure to contend with. 
If one only has dampness to provide against, one or more 
good heavy coats of asphalt or tar applied hot on the 
exterior sides of the foundation walls will prove efficient. 
In cases where there is but slight dampness to contend 
with, one of the many preparations of asphalt in semi- 
liquid or liquid form, which can be applied cold with a 
brush, will be sufficient to prevent the dampness from 
striking through. This is a cheap method and has 
proved most effective in many cases. 

When filling in the ground around a foundation treated 
in the above manner, care must be taken that no sharp 
stones, glass or tin cans come in contact with the sur- 
face, for if they do they may cut or abrade the damp- 
proof coating. In many instances a thin layer of ce- 
ment is plastered over the dampproofing course in or- 
der to protect it from any damage that might occur 
from the above cause. 

Other methods of waterproofing concrete for below- 
grade work are used; they consist chiefly of what is tech- 
nically known as the integral method, by which is meant 
the incorporation into the cement of some foreign sub- 
stance, which is much finer than the particles of cement 
used. The fundamental principle of this system is to 
mechanically fill the minute voids, which not only theoreti- 
cally but practically do exist, between the grains of sand 
and the particles of cement, and to thus render the mix- 
ture denser and less pervious to dampness. There are 
many substances on the market, bearing various trade 
names, which are advocated by their makers to be used 
for the above purpose. Some of these are in liquid form, 
others in paste form, and again many are in the form of 
a finely or air floated powder. 

One of the most common materials used for this pur- 


pose, and with considerable success, is hydrated lime. Five 
per cent by weight of this material added to the cement 
used will give excellent results, without interfering in 
any way with the strength of the concrete. ‘There is 
no question that good results have been and can be ob- 
tained by the incorporation into the mass of such mate- 
rials as mentioned above. The only objection which the 
writer has to this method of waterproofing concrete is 
that in case of settlement in the foundation, cracks will 
develop. If one could be assured that there will be no 
Settling, then it would be safe to use the integral method 
of waterproofing. But where there is any doubt it is 
best to use a regular waterproofing course, as explained 
at first, in which there is more or less flexibility, allow- 
ing it to bridge over any small cracks which may de- 
velop owing to settlement, so that the structure will still 
remain intact and be efficient. 

The dampproofing of the exposed walls wili be con- 
sidered next. There are various methods used, such as 
dampproof compounds, which are applied on the inner 
side of the walls—so-cailed colorless liquid seiutions which 
are applied to the outside face of the walls and coiored 
waterproofing paints which possess the advantage of dec- 
orating and waterproofing at the same time. If a damp- 
proofing compound is used it should consist of a base 
of pure asphalt thinned down with some light oil, such as 
benzine, to a suitable consistency for spreading with a 
brush. It should also possess the properties of remaining 
“tacky.” Some dampproof compounds on the market dry 
out very quickly and lose their “tackiness.” This is a 
poor feature, and one which should be guarded against, 
as they then lose their flexibility and also their efficiency 
for bonding well with the plaster. These compounds are 
all black in color, and are only applied on the inner sur- 














Fig. 3.—Various methods of applying flashings and 


,counter flashings.* 


faces of the exposed walls in order to prevent the pene- 
tration of dampness. They are largely use€ as a substi- 
tute for wood lath, metal lath or hollow furring blocks, 
or they may be used in connection with any of the above 
in order to insure an absolutely dry air space, If used 
alone, it is well to specify two coats over which the plaster 
can be directly applied, thus doing away with the air 
space and the additional expense of furring. 

The above method of dampproofing is largely used even 
on some of the highest class apartment houses and loft 
buildings, but it does not keep the driving rain from en- 
tering into the outer surfaces of the porous brick or con- 
crete walls. What it does do is to form a waterproof 
film between the inner side of the walls and the plaster 
and thus prevents the dampness from seaking inte the 
plaster as it otherwise would do. Many object to this 
method of dampproofing for the reason that it dees not 
protect the outer surface of the wall, as stated above, A 
concrete wall saturated with rain not only takes a long 
time to dry out, but its appearance for two or three 
days after a storm is anything but pleasing, inasmuch 
as it dries out unevenly, which causes it to present a 
blotchy and unsightly appearance. Therefore many archi- 
tects preferably treat the outside of the wall with a good 
waterproof paint and in many cases, where they have 
doubts as to the waterproofing qualities of the out- 
side treatment, they make doubly sure, and treat the in- 
side of the walls as well with a dampproof compound 
as explained above. 

A word here in regard. to the proper paint to use for 
coating concrete may not be amiss. If linseed oil paint 
is to be used great care should Le taken to see that the 
concrete or cement which is to be painted is at least 
one year old. This will give it ample time to thoroughly 
cure and dry out. Then before painting, the surface should 
be well washed with a weak solution of muriatic acid fol- 
lowed by a thoroughly good washing with clean water. 
This will not only clean the surface, but will help to 
neutralize the alkali in the cement, which if ieft there 
will saponify the oil and cause the paint toe crack and 
peel off. Care must be taken to see that the wali is en- 
tirely dry before painting is started if good results are 
desired. 

(Oontinued on page #90) 
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Portland Cement. What Is It? 


How It Is Manufactured from Clays and Limes 

















S° prodigious ha been the growth of the Portland 
b cement industry, so marvelous its de elopment, that the 


public in its breathless endeavor to keep track of ever 
increasing uses of this wonderful material has scarce had 
the time to ask what the stuff itself is And vet, despite 
the fact that Portland cement has become absolutely in- 
dispensable not only » the engineer and the builder, but 


on the farm and wut the house as well, many a man, 


otherwise well informed, would be somewhat embarrassed 


f im answe isked point blank: “What is cement 
ad where does it come from?” 

So much has been said of Portland cement that one is 
ipt to forget that there ire other cements such is 
Rosendale, a low etting cement, and Puzzolan, a 
product of iron slag But the manufacture of these 
cements is insignificant « mpared with that of Portland 
‘ement. The brickmaker of Leeds who discovered that a 
wonderful product wild be obtained by mixing the Eng- 
lish chalk or lime with clays from the bed of the River 
Thames named the product Portland cement from its 


resemblance to a well-known and popular building stone 
in England, which stone was quarried on the island of 
Portland and wa 


building St 


considered the hardest of the known 


one 


Portland cement was at first imported into the United 


States from Germany Then the discovery was made that 
this country also contained materials from which the 


product could be manufactured. When, finally, we became 


interested in the product, with characteristic energy and 
enterprise we weed our way rapidly to the frent, and 
with improved method nd appliances forged ahead until 


to-day American Portland cements are the acknowledged 
superiors of any in the world, not only in quality of 
produc ind improved methods, but in the quantity also. 

In one region alone, the Lehigh Valley district, in the 


State of Pennsylvania, more Portland cement is mann- 


‘ 


factured than in the whole of Germany and England 
combined, 

Within a decade 
the United States has increased twelve hundred per cent! 


And this growth has been due to the fact that the Amer- 


(1899 to 1909) the cement industry of 


ican public has been quick to grasp the possibilities of 
this adaptable material. 
terial, a stone that does not have to be hewn from solid 


Here is an ideal building ma- 


rock, but merely mixed up like a paste with broken stone 
and sand and then poured in place! Could one ask 


for anything simpler or more opportune at a_ time 





when the scarcity of lumber is becoming serious? No 
wonder the cement industries have grown. 

Portland cement is a chemical composition, a trisilicate 
of lime and alumina. It can be manufactured wher- 
ever these materials can be found In the Lehigh Val- 
ley, Pennsylvania, district, where for a long time 75 per 
cent of all the Portland cement in the United States 
was manufactured and where to-day about 50 per cent of 
it all is still manufactured, there are extensive natural 
deposits of what is known as cement rock, which, with 
the addition of a small percentage of lime, contains the 
ingredients before mentioned. This raw material is quar- 
ried and in various ways conveyed to the plants, where 
with a system of crushers and pulverizing machines it is 
crushed and reduced to a very fine powder. The pro- 
cess is continually controlled by chemical analysis, a 
corps of expert chemists being in charge of this work 
night and day. The resulting pulverized raw material 
of the proper chemical composition is then fed to rotary 
kilns, where it is burned to what is known as “cement 
clinker.” 

In the early days in Germany and England, as well as 
in the United States, Portland cement was burned in what 
were known as dome kilns, the mixture of limestone and 
shale in various shapes being set in these kilns with al- 
ternate layers of coal or coke, the product of a kiln sel- 
dom exceeding 100 barrels a day. In the year 1890 one 
of the largest Portland cement companies began experi- 
menting with and rapidly developing what is now known 
is the “rotary kiln.” This, to-day, is being used for cal- 
cining Portland cement in every mill in the United States 
ind is gradually though surely succeeding the old dome 
kiln in Germany and England. These rotary kilns 
produce from 500 to 3,000 barrels of Portland cement 
per day according to their size and they alone have been 
largely instrumental in cheapening the cost of the manu- 
facture to such an extent as to make Portland cement a 
cheap and economical building material. 

Briefly described, a rotary kiln is a steel cylinder, six 
to twelve feet in diameter and from 60 to 250 feet in 
length, and is continuous in operation, the raw material 
being fed in at one end, and the finished product being 
discharged at the other end, toward which it travels 
by reason of the inclined position of the kiln and its 
rotary motion. During the passage of this raw ma- 
terial from one end of the kiln to the other, perfect 
calcination is obtained by the injection of pulverized 


coal into the kiln by means of an air blast, the coal 
being ignited as it enters the kiln. The resultant 
clinker is then cooled and pulverized into a very fine 
powder and becomes the Portland cement of commerce. 
This process of grinding the raw material and later 
the clinker has been the serious problem of cement 
manufacture, as therein also lay an opportunity of 
lowering the cost of production. The reduction 
of any powder by machinery 
involves great cost, and 
case with the materials entering into the manufacture of 
cement. It was early determined that the finer the raw 
materials were ground, the more intimate the mixture of 
and while in the early stages of 


material to a_ fine 
particularly was this the 


the component parts; 
the industry, French burr stones were used for this pur- 
pose, to-day every mill is equipped with some form of 
heavy iron mill, which equipment not only increases the 
production per hour but also materially assists in reduc- 
ing the cost. 

Portland cement is seldom used neat or unmixed 
with sand and crushed stone or gravel. Mixed in this 
manner it forms what is known as concrete. This mixture 
of sand, stone and Portland cement with water becomes 
plastic when first mixed, and owing to this takes the 
form or shape of anything in which it is placed, whether 
wooden or iron forms, or sand or plaster molds, and 
within twenty-four hours becomes hard” enough to have 
these forms removed, and within a week as hard as most 
of the natural stones. This material becomes harder 
as the years roll by, never deteriorates, never requires 
repairs, is waterproof, fireproof and in fact is everlast- 
ing. Its uses grow every year, from the early stages when 
it was only considered by the engineer for building foun- 
dations for building and machinery, until to-day it is 
the prime factor in every large building operation, and 
is familiar to both architect and engineer as a material 
that helps to solve problems hitherto considered incap- 
able of solution. Think of just a few of the large en- 
gineering propositions of the day like the Panama Canal, 
the tunneling of the rivers, the subways, the large water 
storage and supply systems, the great irrigation pro- 
jects of the West, and know that without Portland 
cement they would have been well nigh impossible. 
The variety of uses to which this wonderfui material 
can be put can best be described in the statement that 
there is no engineering project too large nor any house- 
hold use too small for the adaptability of concrete. 
































A battery of rotary kilns in a cement mill. 


MACHINERY OF A PORTLAND CEMENT FACTORY 


View of the driving gear. 


Note the relative size of the man, 
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Saving Trees by the Use of Cement 


How the Tree Surgeon Stays Decay with Cement Fillings 


N our minds disease and suffering are so closely as- 
piel that we ordinarily regard the allaying of 
pain as the fundamental function of medicine and sur- 
gery. We are apt sometimes to overlook the economical 
gain to the community which the maintenance of health 
among its members implies. The economic factor is of 
course quite prominently displayed in veterinary prac- 
tice, though here also there is pain to be alleviated. 
When we come to the vegetable kingdom the purely 
“benevolent” motive for medication is practically absent. 
This perhaps is the reason why we hardly class plant sur- 
gery in our minds in the same cate,ory as the treatment 
of human and animal ailments. But while there is. thus 
a pronounced difference in the two fields, in most other 
respects they are very similar. 

The plant, like the animal, is a living thing, subject to 
the attacks of enemies in life and ultimately to death. 
Like the stricken animal, also, the diseased plant is ready 
to receive at the hands of man beneficent medical or 
surgical treatment. And in plant surgery, as in the 
practice of the art on the human being, a species of 
asepsis is essential for success. 

In the science of plant medication quite an important 
réle is played by cement. This material has, in the 
practice of tree surgery, a definite, well defined purpose, 
and certain fixed methods of ap, lication. This does not 
mean that all trees should be treated alike. This is obvi- 
eusly impossible. However, there are certain principles 
which must be incorporated into each cavity, and these 
principles are the same for each case. 

In order to understand the use of cement in trees we 
must understand the purpose of the operation and some- 
thing of the life processes of the tree. The inside of a 
tree is practically dormant, except the few layers of woody 
fibers just under the bark. The sap ascends in these outer 
woody fibers, and enters the leaf where it undergoes the 
chemical change which produces the “tree-food.” This 
tree-food descends just underneath the bark, building as 
it goes. It continues to descend and build until it reaches 
the tiniest roots. Thus we see a real circulation in the 
tree. The central tissues serve no purpose save that of 
physical support. If any other substance can take its 
place and accomplish the same result, the tree will con- 
tinue to live and thrive indefinitely, provided the new 
center of the tree is sealed tight to the adjoining tissues 
and remains so. The real life of a tree is represented by 
the bark, the cambium layer just behind it, two, three 
or four inches of sap-wood just behind the cambium, the 
leaves, and the roots. If these parts are vigorous and nor- 
mal, it makes little or no differ- 
ence whether the center is wood 
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sity of the foliage. A rich-green, abundant foliage indi- 
cates health, and vice versa. And still almost the en- 
tire inside may have rotted away! 

Tree Surgery, or that part of it pertaining to the filling 
of cavities, is aptly comparable with dentistry. The three 
fundamental principles of each are the same. The dentist 
must remove all decay and prevent more, prepare the 
cavity so that the filling will stay permanently in place, 
and exclude all foreign substances. The tree surgeon must 
do the same things, although the means to that end may 
differ somewhat. 

To remove the decay from a cavity requires chisels and 
gouges of various lengths and sizes. The smaller cavities 
are not exceedingly difficult, although they require the 
same exacting care. The larger a cavity becomes thé 
harder the task of removing the decay. It must be fol- 
lowed in the cracks and crevices and away up and down 
through limbs and trunk as far as it goes. It is some- 
times burned out, although this measure is very danger- 
ous unless applied by a man who thoroughly understands 
its use. When the decay is removed, it is wise to apply 
corrosive sublimate or a similar solution to destroy any 
remaining fungi. The walls of the cavity must then be 
thoroughly waterproofed to protect the wood. The water- 
proofing material must be durable, penetrating and ad- 
hesive. This is the first step and is very similar to the 
first principle applied by the dentist. 

Perhaps the most difficult and trying part is in pre- 
paring the cavity so that the filling will stay permanently 
in place. This requires more than a knowledge of cement 
and its use. It requires more than a scientific knowledge 
of trees. It requires both these ard more. The operator 
absolutely must know the practical methods of tree 
surgery, and have acquired almost instinctive skill with 
his hands by long practice. Cement improperly put 
into a tree is far worse than none. The law does not 
permit untrained men to practise upon the human body 
or even that small part of it called the teeth. Why should 
untrained men operate on trees which are just as much 
alive as human beings? 

The cavity must be thoroughly braced if it has any 
size. No man can set down in words the manner in 
which this should be done, because it depends absolutely 
upon the size, shape and general condition of the cavity 
and the strength of the woody shell. The operator must 
determine the weakest side or point and brace it with 
great care. He must know what stress must be borne by 
the tree and insert steel ribs or truss rods to reinforce 
the trunk. All this must be done with a full appreciation 


of the fact that there will be some sway to the tree. 
Oftentimes it is necessary to put the cement in in sec- 
tions, leaving natural joints which will permit the sway 
ing without damage to the cement fillings. If the oper- 
ator does not understand the swaying of the tree and 
guard against it, or does not where necessary build 
his cement in sections, all his carefully laid plans up to 
this point will go for naught. Unless he can keep his 
filling permanently in place, just as in dentistry, bis 
work is a complete failure. 

The exclusion of foreign substances, especially water, 
is the ultra-important task of the tree surgeon, just as 
it is with the dentist. If the water seeps in behind the 
cement filling, it is only a question of time until the con- 
dition of the tree is worse than formerly. No cement 
work is a success which does not exclude the moisture 
The skilled tree surgeon prepares a “water shed” at the 
edge of the cavity, beyond which the moisture cannot 
penetrate. To make assurance doubly sure he applies te 
this water shed all around the edge of the opening an 
adhesive waterproofing material. At times it is neces- 
sary to go farther than this and cover the entire opening 
with a metalic shield, non-corrosive, which is nailed very 
tight on the top and along the sides especially. Water 
proofing material is then applied on the outside. 

All of this must be done with the ultimate purpose of 
allowing the Dark to heal over the filling. Therefore the 
filling must be under the edge of the bark at every point, 
and the contour of the tree must be restored, so that when 
the bark does heal over and seal the filling permanently, 
there will be no evidence of the old yawning cavity save 
the unobtrusive scar. As surely as there is health and 
vigor in a tree the bark will begin to roll out and over 
the filling. Nature responds wonderfully to proper treat- 
ment. 

A tree is a living creature! This is the foundation fact 
of tree surgery. It ministers to the human family in com- 
fort, health, beauty and pleasure. It is past valuation. It 
makes possible the solemn stillness of the forest. It holds 
in check the waters that go to form the rivers and in 
sures their continuity. It robes the hills in green and 
hides their gaunt and lifeless forms. lt gives grace and 
beauty and verdant loveliness to the valleys. It shades 
the urban highways where masses of mankind pass to and 
fro. It shelters and makes beautiful the public parks, 
the breathing places of the people. Its contribution to 
the food of man is of untold measure. 

A tree is a fitting companion to man. It is quite proper 
that the highest development of the vegetable kingdom 
should contribute so largely to 
the well-being of man. Man 








or stone. 

The bark is a protection for 
the tree. Where the bark re- 
mains intact, the woody fibers 
of the inside are preserved for 
generations and for centuries, 
unless some outside agency kills 
the tree. Destroy any part of 
the bark by any means what- 
soever, and when the protection 
is gone the wood decays. Once 
decay secures a start, its prog- 
ress is rapid. It continues un- 
til checked by artificial meas- 
ures or until the tree becomes 
so weak that it is blown over 
in a wind-storm. The tree may 
appear to be in a_ perfectly 
healthy condition even with the 
entire inside rotted away, sim- 
ply because the vital parts 


























should in turn give it reason- 
abie care and protection so 
that its period of ministration 
may be a maximum. Because 
a tree is a living organism it 
is subject to decay and prema- 
ture death. Tree Surgery is 
the concrete expression of 
man’s desire to protect the 
physical well-being of the trees 
and preserve them for his own 
pleasure and profit, and for 
that of the generations - to 
come. Real Tree Surgery saves 
trees. It is well Thus we 
have another step in the ad- 
vancement of man. 


A New Type of 
Submarine Boat 








(three or four inches on the 
outside) are the last to be de- 
stroyed. Decay attacks and 
disintegrates the dormant tis- 


The original contour of the tree 
must be restored. 


Note how the new bark is 
growing over the cement. 


The filling in sections to protect 
it against sway. hoat of a new type has just 


£ pes Paris daily papers 
state that na submarine 


been put in service. It was 


constructed at the Toulon 








sues first, and gradually works 
outward. 

Cement in trees fulfills the 
three-fold purpose of stopping 
decay, serving as a structural 
support, and providing a sur- 
face over which the bark may 
heal. 

Is cement work in trees a 
success? In other words, is 
Tree Surgery a real or fancied 
gz00d? Does it save the trees? 
That depends on the vitality of 
the tree, and the ability of the 
man who undertakes the work. 
A man may be so nearly ex- 
hausted and so low in vitality 
that all the doctors in the land 
could not save him. A_ tree 
may be the same. If it is 
weak and far spent the chances 
are against it. If it is vigor- 























ous and healthy, the chances 
are all in its favor if the man 
who operates knows how. The 
only real test of a tree’s vital- 
ity is the appearance and dene 


Work of a poor surgeon. 
cracked off in five years. 


naval docks and is called the 
“Charles Brun.” The remark- 
able feature about this sub 
marine is that it is operated 
by a single engine which works 
at the surface as well as ander 
water. According to the pres 
ent statements, M. Maurice, a 
naval officer, invented a system 
of boiler such that by using a 
” suitable storage material there 
is enough heat stored up while 
running at the surface so as to 
be utilized when the boat is 
running under water. In this 
way a greater speed is ob- 
tained than what prevails in 
the case of submarines which 








is sure to crack the filling. 


SAVING TREES BY THE USE OF CEMENT 


Filling Amateur work. Growimg bark The cavity was large enough for a 
man to work inside. 


use storage batteries to oper- 
ate electric motors As in 
other submarines of the nevy, 
the process is kept secret. 
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The One-piece House 


J. P. H. Perry 


Concrete Structures Without 


Seam or Joint 











three cla fireproof, semi fireproof and non 


pa ITHIC concrete houses may be grouped into 
A 

fireproof, and the purpose of this article is to describe, 
first, how the houses included in each of these qualifica 
tions are built, and, second, to show the advantages each 


of these types p 


sesses as compared with other and per- 
haps better known types of home construction 

By “monolithic” concrete is meant concrete poured in 
place in distinction to concrete made into blocks at 
point ind distributed and then laid after the 
manner of brick work 


t central 


The fireproof concrete house is a house whose walls, 
floors, and raof re of reinforced concrete. It is not es- 
tia! that the walls be all of concrete. Brick or field 
tone may be used for the exterior and the frame work 


of the house made of concrete, but here we shall discuss 


only ~ the ill-concrete house, as it is issumed = that 


the man in the street is familiar with the stone or brick 


WUse Despite the vigorous publicity and advertising 
campaign on the part of the cement manufacturer and 
the conerete contractor to the effect that concrete houses 
can be built as cheaply as the frame house, such is not 
the fact \ modification of the all-concrete house may 
” obtained at prices reasonably close to the 
more conventional class of house But in the general 
sense of the word, a concrete house will cost considerably 
more money than the frame house as we know it to-day. 

The construction of a concrete house is not essentially 
different from the construction of a reinforced concrete 
factory or -warehouse except that it generally calls for 
better workmanship and more careful detail designing. 
To secure 1 good concrete house, a prospective builder 
must do two thing 
familiar with the design of reinforced concrete houses 


and who will draw plans which he expects will be exe- 


First, employ an architect who is 


cuted in conerete and which he knows can be executed in 
concrete Second, to have a contractor who is experi- 
enced in this class of construction and under no circum- 
stances let the contract to the ordinary mason builder 
or local builder who knows little or nothing of concrete 
work in general, and especially of reinforced concrete 
house work 

A successful concrete house cannot be obtained unless 
the architect and the contractor start in from the be- 
Not only must the 


irchitect and the contractor work together, but they 


qening to make a concrete house 


must have the active co-operation of the owner and 
must have appreciation on his part that he is going to 
get a conerete house and not a house built of concrete, 
which he expects will look like a stone or a brick house. 
if these conditions are met, it is en- 


tirely possible to turn out a home 


and their handling is a matter largely of experi- 
ence in so putting the forms together that they 
will be tight to prevent leakage of the concrete and be 
sufficiently strong to sustain the load of wet concrete in 
proper alignment until the concrete has set. They must 
also be so designed as to be easily removed without in- 
juring the concrete with which they have been filled. 
Furthermore, this process of removing or taking down 
forms must not demolish them completely, but must keep 
them as far as possible in their original shape so that 
they may be used again with minimum expense. The 
economy of concrete construction depends almost wholly 
upon repeated use of forms. 

Ihe materials which go to make up the concrete are in 
general Portland cement, clean sharp sand, well graded, 
and either gravel or broken stone. The choice of the 
gravel or broken stone will in many cases be a matter of 
considerable study as it is possible to obtain beautiful 
effects in the finished concrete with carefully selected 
aggregates. 

The design of the floors and walls as far as their 
strength is concerned is a matter of pure engineering 
and one which has become so largely standardized at the 
present time that it need not be taken up here. 

The chief consideration in concrete house building is 
the character of exterior and interior finish to be ob- 
tained. The exterior may be handled in any one of several 
ways. The concrete may be left as it comes from the 
forms, practically untouched except perhaps for slight 
pointing and rubbing to fill up any bolt holes or pockets 
and remove any irregularities on the surface; the surface 
may be rubbed with wire brushes to remove the thin skin 
of cement mortar which generally comes to the surface 
against the forms and thus exposes the stone or gravel 
composing the aggregate. This method produces a rough 
surface generally of uniform texture and often of inter- 
esting color; the surface may be painted with various 
special cement paints or may be washed with a thin grout 
(cement wash) which is generally done to give a more 
uniform color to the concrete than it is possible to obtain 
if the concrete is left as it came from the forms; or the 
exterior surface may be given a coat of stucco or plaster. 
The choice of these different finishes should be left to the 
discretion of the architect with the advice and experience 
of the contractor. 

The interior finish depends on the treatment of the 
walls. One hears a great deal of popular prejudice about 
concrete walls being damp. As a matter of fact, a mono- 
lithic concrete wall six inches or more in thickness, if 
properly buiit of wet rich concrete is impervious to 


moisture. This statement can be absolutely backed up 
by reference to the many hundreds of concrete factories 
and warehouses, whose walls have not been damp-proofed 
or treated in any way, and whose owners have no com- 
plaints on the score of dampness. There is a slight pos- 
sibility, however, of there being condensation. In all 
probability, if there is any condensation, it will occur 
on the windows and not on the walls. There is a ten- 
dency, however, toward a cold down draught in severe 
weather along the walls. This is noticeable if a chair 
is placed near the walls, and there sometimes is com- 
plaint for this reason. In house work it is generally 
considered good practice to fur the walls. This may be 
done with a hollow tile, wooden studding and lath, metal 
studding and lath, or plaster blocks. Also it is possible 
to build a monolithic wall with air spaces formed in it 
with the idea of preventing heat conduction, and conse- 
quent elimination of condensation. 

The interior treatment, as above suggested, depends 
upon the way the walls are finished. If no fear of damp- 
ness or condensation is felt, the walls may be left plain 
concrete, as remaining after removal of forms, and paint 
or plaster may be applied to the surface. If furring is 
resorted to, ordinary house building conditions result and 
the plaster work goes ahead in the general manner. 
There has been some very good work done in treating the 
interior surface of concrete houses as concrete with tint- 
ing, or tile ornamentation. 

There is one other point about an all-concrete house 
which the layman has prebably raised in his mind as he 
reads this article, and that is concrete floors. In speak- 
ing of concrete floors, the writer has had in mind the 
structural or weight bearing part of the floor; this would 
mean the floor and its joists or beams. This will be built 
of reinforced concrete of sizes calculated to take the loads 
which they would have to carry. The floor itself may be 
given a sidewalk or, as it is technically termed, a grano- 
lithic finish and left in this condition, it being assumed 
that the occupant would lay rugs or cork matting; this 
has been found very satisfactory in many houses and it 
makes a more fireproof and more sanitary and permanent 
floor. Generally, however, the home builder will insist 
upon wooden floors and this desire is readily satisfied. A 
maple or other kind of wooden wearing surface may be 
laid on wooden sleepers imbedded in cinder concrete whieh 
rests on the structural part of the floor. There are other 
ways of laying wooden floors, such for instance as im- 
bedding the top surface boards directly in a mixture of 
tar and sand which is laid on the structural concrete. 
4 wooden floor laid on the structural concrete gives a 

very heavy and consequently a sound- 
proof floor which is in every way 





which will be second to none in its 


excellence There are a number of 
magnificent concrete houses scattered 
throughout this country which are in 
every way satisfactory to all parties 
who have had anything to do with 
them The details of the construction 
of these concrete houses are many 
and largely technical. It. will be im- 
possible within the limits of this 
article to go far into a description 
of them. One or two points may, 
however, be suggested for consider- 
ation, 

So fur, to the writer’s belief, no 
satisfactory -form or mold system 
other than that ef wooden forms 
hi s heen four d There h is been con- 
siderable tatk in the technical, and 
in fact in the popular press, about 
metal forms and uniform forms, etc 


Up sto date none of these “systems” 
have proven especially economical, 


and in oniy one or two {instances at 








satisfactory. 

The ceilings or the under side of 
the floors may be made flat if desired, 
or the beams, or ribs, or joints can 
be exposed and either painted or plas- 
tered as the architect desires. 

The installing of plumbing, heat- 
ing, lighting and ventilating systems 
goes ahead in a concrete house with 
little more difficulty, provided pro- 
per study is given to these ques- 
tions, than in the more conventional 
type of construction. 

Chimneys, stairways, closets can all 
be built of concrete with entire sat- 
isfaction. 

The advantages of an all-concrete 
house have been pointed out so fre- 
quently in the current press, and so 
much has been heard of the success 
of concrete industrial buildings, that 
it will suffice to hint at rather than 
detail these advantages. 

The fireproofness of a _ concrete 








all practical, None of them has 
heen adopted to any extent for large 
work, The de ign of the forms 


AT WORK ON A MONOLITHIC HOUSE 


building is its primary advantage, To 
be sure, the insurance question on the 
ordinary suburban house {s almost 
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negligible for the reason that the rates quoted are very low, 
even on the ordinary kind of fireproof structure. On the 
other hand the insurable value of a house and its contents 
is of less importance to the owner than the real 


really — $ 
It is impossible to recover 


fireproofness of the house. 
by insurance the loss of private papers, heirlooms, works 
af art, and many family treasures that are irreplace- 
able. Furthermore, there is always the horrible proba- 
bility of loss of life in a fire, and the knowledge that the 
home is absolutely unburnable should be worth an incal- 
culable sum of money to its owner. A concrete house is 
fireproof like a stove. A stove is entirely fireproof, only 
its contents burning. In the event of a fire starting in 
any room in 2 concrete house, it can be confined to this 
room, and its damage limited. 

Vermin are a source of trouble to housewives—rats, 
mice, roaches and other unmentionable pests have to be 
constantly fought in the ordinary type of house. A con- 
crete building offers no place for vermin to hide, and it 
has been found that they are practically eliminated. 

Repair and painting charges are a constant burden to 
the owner of the conventional type of house. A concrete 
house has no maintenance charges and does not need to be 
painted, but is permanent, rigid and enduring. The resist- 
ance of concrete to fire depends upon its very low con- 
ductivity, or its heat. For this 
reason a concrete house is very even temperatured; it is 


slow transmission of 


cool in summer, and warm in winter. 
A house which can have a hose turned on it inside or 
sanitary and essentially clean. Max- 
obtained very readily owing to the 


out, is essentially 
imum light can be 
adaptability of concrete to any form of design. 

A concrete house for country work seems to fit into the 


landscape better than almost any other type of con- 
struction. Its color and its design seem to adapt them- 
selves well to the surrounding landscape, and there is 
none of the rawness generally felt when one looks at a 
brick or masonry house. 

The cost of an all-concrete house is what the prospect- 
ive home builder is essentially interested in. On a large 
house, say $50,000 and upward in value, concrete can 
be used as above outlined at a cost which will not ex- 
ceed that of brick or masonry walls and frame interior 
construction, as commonly practised, by much over 10 
per cent to 15 per cent, and may even not exceed it at all. 
Compared with an all-frame house, concrete will run per- 
haps 20 per cent to 30 per cent more in cost. A very 
large house can be built in concrete at about the same 
cost as in other materials of the more ordinary type. 

In looking at the cost of a home, however, the owner 
cannot afford to be guided merely by the initial cost or 
contract price. The ultimate cost of a house is what 
really interests its builder. If insurance charges, the 
value of additional fire protection, repair items, deprecia- 
tion charges, vermin loss, and the other annual upkeep 
items are considered, and evaluated, it will be found that 
a concrete house that appears higher in first cost, is in 
the end the best investment that it is possible to make in 
house building. 

At the beginning of this article, granolithic concrete 
houses were divided into three classes. All that has been 
said heretofore, has applied to the first section, or the 
all-concrete house. The second class, or semi-fireproof 
concrete house, differs from the all-concrete house in that 
the walls and floors are built of concrete, whereas, the 


roof is built of wood framing and shingles, or wood 


framing and tile or slate. This type of house is some- 
what less expensive than the all-concrete house and in 


many instances nearly equal in its advantages. Of 
course, in the ordinary detached house, there is little 
danger of fire except from the interior, and if the roof 


is burned off, the rest of the house is not seriously dam- 
aged, the accident resulting in little more than incon- 
venience. The repairs and upkeep of a roof of this char- 
acter have to be considered and it will in many cases be 
found profitable to spend a little more money and get a 
concrete roof than to try to economize. In talking of a 
concrete roof, the idea should not be obtained that no 
“roofing” will be It is practically impossibie 
to build a concrete roof which would be watertight un- 
less it is treated with tar and roofing felt covered with 
gravel or slag. If it is preferred, slate or speciol tik 


necessary. 


can be used with concrete advantageously. In designing 
roofs for concretc houses, every effort should be made to 
keep the roof flat, so that the costs of the forms for 
forming the concrete are not expensive. If peaked, or 
gambrel roofs are shown on the plans, the cost of con 
structing the same in concrete comes very high. The de- 
sign of a concrete house can be made most acceptable if 
flat roofs or very slightly sloping roofs are specified 
The other class of monolithic house noted herein is non- 
fireproof and contemplates the use of concrete only for 
the foundation and walls, the interior and roof being all 
wood or other material. This house is in no sense .fire- 
proof, though it is unquestionably more fireproof than an 
all-frame house in that in the event of fire the walls at 
least will be left standing, and ready for use again. 
type of house Las several advantages over the ordinary 


This 


(Continued on page 292.) 























Simplicity of treatment is not inconsistent with beauty of effect. 





House of solid concrete, roof included. 





























Bungalow of pleasing design at Bryn Mawr, N. Y. 




















An ambitious bungalow in North Carolina. 
A GROUP OF MONOLITHIC CONCRETE 





Concrete studio in a charming setting. 
HOUSES SHOWING GREAT DIVERSITY OF TREATMENT 
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Conditions of 


the picture presented te us 


STRANGELY varied is 
when we summon ap before our mind’s eye the many 
uses to which cement is put to-day The American 
farmer uses it to make hen’s nests that give no harbor to 


insect pests, that can be scrubbed and baked, thus insur 


ing absolute disinfection. Of cement are made such varied 
structures as o pig sty, a freight barge, an | the rampart 
of a fortres Science has shown that a nest egg made of 


Portland cement is cheaper and more permanent than a 


china one, and with the same material a great govern 
ment is building the world’s greatest waterway Like 
electricity, cement seems to be destined to render to man 
kind services whose extent can hardly be properly real 
ized und) =the public mind weave t romanti future 
for ii 

Imagination almost quail it the vast amount of capi 
tal invested in this industrial prodigy The investment 
in the United States alone is roughly estimated at 8600,- 


000,000, and the industry is only two score years old in 
America. Graphic illustration only can give the layman 
in idea of its phenomenal growth 

Between 1870 and 1879 the total output of Portland 
cement in the United States was 82,000 barrels This 
does not include output figures for Puzzolan and natural 
cements American mills alone turn out 6,000,000 barrels 
a month to-day This contemplates a daily consumption 
of 200,000 barrels, assuming that construction work, as 
cement manufacture, continues uninterrupted seven days 
in the week This represents a total output in 1910 of 
74,000,000 barrels. One company shipped a daily aver- 
age of 5.4506 barrels to the Panama Canal, or a little 
more than 2,000,000 barrels in 1910 

If nine trains, each ten miles long, aggregating to a 
total of 14,000 freight cars, could be procured to handle 
this great 1910 
haul the tetal shipment in one load 


be placed in a single barrel 


hipment, they would barely be able to 
If this vast quantity 
of Portland cement were to 
proportioned exactly as an ordinary cement barrel is 
patterned, it would measure 294 feet high Its weight 
would be 800,000,000 pounds, or 400,000 short tons. Some 
idea of the size of this barrel may be gained by stating 
that the 


- 
would hay 


“Mauretania,” with its 32,500 gro tonnage, 
to make several trips to carry the contents 
of this great cask of Portland cement, or, were it im- 
perative to move it in one journey, it would be necessary 
to hitch three of these giant ocean greyhounds tegether 
abreast te make room for the machinery to propel the 
vessels 

Picture te yourself a barrel of Portland cement reach- 
ing to within a few feet of the top of the Eiffel tower, 
the top of the lantern of which is 984 feet above the 
o high that the famous Flatiron Building 


would have to be placed upon the top 


street level, or 
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of the Metropolitan Building, the world’s tallest inhabited 
structure, before an engineer could reach the top to get 
it the contents of the barrel. This will give a fair idea 
of the size of the receptacle that would be required to 
contain the total output of Portland cement in the United 
States in 1910. This barrel would weigh 29,600,000,000 
pounds on the basis of 400 pounds gross to a barrel (the 
weight of a barrel of cement being computed at 380 
pounds net to the barrel, and the barrel itself weighing 
20 pounds), 

One cannot conceive of such a weight until it is stated 
that if every man, woman and child in the United States 
weighed 150 pounds, the total weight of our portion of 
humanity, based upon the 90,000,000 of population at 
the last census, would be only 13,500,000,000 pounds, and 
our barrel would still have 16,100,000,000 pounds to its 
advantage. 

These totals are staggering when the output for the 
nine years between 1870 and 1879 is considered. The 
total output for that period would have gone into a bar- 
rel only 100 feet high or as tall as a six and one-half story 
building. The rate of growth and corresponding decline 
in prices and indication of bulk by periods in the in- 
dustry are shown in this table: 


Year. Menutectsred, Represented p Height of 
Rarrels, in 25-Cent Pieces, 6 

1880 42,000 12 S81 feet 

1890 335,000 8 163 feet 

1900 8,413,000 1 176 feet 

1910 74,000,000 3 980 feet 


One would suppose that under such wonderful strides 
in development cement producing companies would be 
reaping tremendous .profits. Here is the tragic side of 
the industry. 

The prospects of quick returns upon investments and 
the exploiting of production figures have been a source 
of much profit to the promoter, whether the same be true 
of the investor or not. There are 103 plants in this coun- 
try te-day. More will start this spring. Each company 
is producing just as much as it can regardless of mar- 
ket conditions In consequence many companies were 
sorely squeezed last year, when competition was con- 
scence less. 

The following statistics show the wonderful growth of 
the industry and also the decadence in prices: 


Number Barrels Price per Barrel 


Produced Valuc at Mill 

1870 to 1879 82,000 $246,000 $3.00 
iss80 $2,000 126,000 3.00 

ISS] 60,000 150,000 2.50 

ISS82 85,000 191,250 2.01 


Manufacture and How They Benetit the Consumer 


Number Barrels Price per Barrel 
at Mill, 


Produced, Value. 
1883 90,000 $193,500 2.15 
1884 100,000 210.000 2.10 
ISS85 150,000 292,500 1.95 
1886 150,000 292,000 1.95 
1887 250,000 487,500 1.95 
1888 250,000 480,000 1.95 
1889 300,000 500,000 1.67 
1890 335,500 704,000 2.09 
1891 454,813 967,429 2.13 
1892 547,440 1,153,600 2.11 
1893 590,625 1,158,138 1.91 
1894 789,575 1,283,475 1,73 
1895 990,324 1,586,830 1.60 
1896 1,543,023 2,424,011 1.57 
1897 2,677,775 4,315,891 1.61 
1898 3,692,284 5,970,773 1.62 
1899 5,652,266 8,074,371 1.43 
1900 8,483,020 9,280,525 1.09 
1901 12,711,225 12,532,360 99 
1902 17,230,644 20,864,078 1.91 
1903 22,342,973 27,713,319 1.24 
1904 26,505,881 23,355,119 8 
1905 35,246,812 33,245,867 .96 
1906 46,463,424 52,466,186 1.13 
1907 48,875,310 53,992,551 1.11 
1908 51,072,912 43,547,679 85 
1909 62,508,461 50,510,385 81 


1910* 74,000,000 55,500,000 t 


It will be ‘observed that the quantity of cement manu- 
factured in 1910 showed an increase in production of 
21.3 ove: 1909, but the price was lower than it has ever 
gone, 

FINDING NEW OUTLETS. 

Many companies were forced to sell their product be- 
low cost during 1910 as a result of a culmination of con- 
ditions which had been foreseen but treated with more or 
less indifference for several years. The curtain went up 
on the tragedy early in 1908, when manufacturers began 
to feel the tremendous impetus in the market. Instead 
of the producers being satisfied with modest profits, inter- 
territory selling kindled fires of business antagonism, and 
in 1909 this was forced to a head by the youngest rival 
in the field. 

The United States Steel Company found it somewhat 
difficult to get rid of the great piles of slag from its 


(Continued on page 291.) 





* Estimated 

+ An estimate of the average price last year ‘is not obtain- 
able until after the first of April when the U. 8S. Geological 
Survey makes its report. The probabilities are that it will be 
between 75 and 80 cents, however 
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fo Panama Canal in 1910: 2.100.000 barrels of cement which would fill 
nine trains each 10 miles in length and 
consisting of 1400 cars. 


To Florida-Key West Railroad: 
800,000 barrels of cement. Three 
trains each over 10 miles long. 


To Ashokan dam: 1,000,000 
barrels. Four trains over 
10 miles long, 


PART OF THE 74,000,000 BARRELS OF CEMENT MANUFACTURED IN 1910 AND WHERE IT WENT 
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[* HIS SEARCH for suitable material for the con- 
struction of the Eddystone Lighthouse in the English 
Channel, Joseph Apsdin, of Leeds, England, experimented 
with rocks and clays containing lime, silica, and alumina. 
These rocks and clays were mixed together and burned 
in a kiln to a clinker. 
which 


This was re-ground, producing a 


hydraulic cement, would harden within an eco- 


nomical time either in air or under water. Joseph 

Modern concrete, therefore, is 
To the minds of that day the 
building the Eddystone 
It was mysterious 


This lighthouse is still standing. 


Apsdin was born in 181] 
not yet a century old 
use of hydraulic cement in 
Lighthouse was a remarkable novelty. 
and curious. 
The character of modern concrete and that of ancient 
different. Joseph Apsdin did not re- 
The ancients in the centuries B. C., 
D., employed concrete extensively 


concrete is vastly 

discover a lost art. 
as well as early A. 
and obtained permanent and lasting results without the 
use of a hydraulic cement. Their concrete, however, 
acquired its strength slowly, which in those days very 
economical, as the ancients 


made of a 


probably was considered 
built Their 
pre-determined mixture manufactured into a cement 
material. Instead they used the ma- 
nature in the form of lime, clays, 
These were mixed together 


slowly concrete was not 
or bonding 
terials furnished by 
voleanic rocks and gravel. 
in proportions which would result in maximum density, 
placed in board forms or molds—very similar to those 
of the present day—and allowed to remain in place for a 
considerable length of time until sufficiently hard to sup- 
port the weight for which the concrete was intended, 

Roman 


large amount of concrete in the 


as foundations for the temples and other 


There is a 
Forum, used 
buildings. It is still in place and 


horizontal and ran through the wall. The lime would 
harden more quickly than the mixture of lime, clay and 
gravel, and would tend to give stability to the wall so 
that the forms might be taken down at an early date. 

The main characteristic of all Roman, Egyptian and 
Moorish concrete might teach the engineer of the pres- 
ent day a lesson, in that voids are never seen and the 
surface is never plastered. Maximum density must have 
been their watchword. A broken concrete arch 75 feet 
in the air extending over two beautiful Corinthian col- 
umns, the broken end projecting 10 or 12 feet, still testi- 
fies to the excellent workmanship of the Romans and 
shows that concrete made of the poor materials then 
obtainable is everlasting. 

Underneath the present church of St. Clement on 
the Via Giovanni, Rome, is the old church of St. 
Clement, discovered about forty years ago. After that 
discovery the priests thinking there might still be some- 
thing else underneath, dug deeper and found what is 
supposed to be the house of St. Clement, the walls of 
which are of concrete. The writer was given the op- 
portunity of inspecting these walls, and using a hammer 
and spike found the concrete to be as hard and dense as 
any made in modern times. 

All these in their day and generation were undoubt- 
edly unusual applications of concrete. 

In fact our own fathers and grandfathers 
ahead twenty-five years could not have dreamed of the 
many and yarious applications for concrete that exist at 
the present day. Twenty-five years ago concrete side- 
walks were unique and unusual. They were called arti- 
Lamp black was employed largeiy 

imitating blue flag stone. This 


looking 


stones. 


ficial flag 
for the purpose of 


abominable custom has lived to the present day 


Retaining walls and walls for buildings were 
tional. There is a large barn built twenty-siy 
by Mr. Powell at Ghent, N. Y., the walls of 
created so much interest that 
York and the West to 


detail in the 


excey 
years ago 
which are 
entirely of concrete. It 
excursions were made from New 
see this curiosity. It was published in 
New York Tribune at that 

It is but a few years since the variou 


time. 
natural sur- 
face finishes, such as exposed aggregates, were considered 
revolutionary, and yet these effects were obtained in the 
second century B. C. by the Persians, by mixing pieces 
of broken colored glass in their concrete. 
The life of outdoor electric light bulbs 
ably lengthened by the use of Portland cement in 
bases instead of plaster. 
Portland cement as a 


consider- 
their 
Farmers are using roach and 
rat exterminator, mixing it in with the bran and meal 
It is only within the last year and a half that oil mixed 
concrete has been experimented with and advocated, and 
yet in the first century A. D., Vitruvius, the 
Roman engineer and architect, added hogs’ fat or curds 
of milk to mortar made of lime and 
stuccoes which have lasted to this day. 

Sarcophagi and burial vaults are being extensively ad- 
Railroad ties made of concrete 


great 


sand, obtaining 


vertised. have been ex- 


perimented with by railroads all over the country; sonic 
may now be seen in the New York subway near Dvck- 
man Street. The battleship “Connecticut,” running on 


the rocks in the Philippines, tore a big hele ii the bot 


tom which was repaired with reinforced coneréte, 
ing a trip across the ocean; and when the shig was dry 
docked for repairs they could not dig this caserete out; 

they had to use dynamite, so firmly 


stand 








plainly shows the board marks, the 
grain of the wood and the spaces 
bracing was taken out. 
concrete used in 

Egypt. 
so-called 


where the 

There was no 
building the 
There 
mortar used on the 
plaster to even up the 
This was only on some of the pyra- 


pyramids in 
was, however, a 
outside as a 
surface. 
mids; on others triangles of stone 
were set in the steps to serve the 
same purpose. The materials used 
in Egypt were lime, clay and gravel 
with Rome_ the 
probable materials used were lime, 
Vesuvius, clay 


mixed water. In 
ground lava from 
and gravel mixed with water. The 
Moors built the walls and watch 
towers of the Alhambra, Granada, 
concrete composed of lime, 
clay and gravel. The holes where 
the braces went through the con- 
crete holding the board forms to- 
gether are plainly visible. The tower 
at the end of the walk is entirely 
of concrete and extends on the op- 
moat, a 


of a 


posite side down to the 
distance of about 75 feet. This pic- 
ture was taken by the author in 
1907. A peculiarity of this con- 
crete made by the Moors was tht 





7 was it set. 


An example of concrete tele 


graph poles may be seen across the 


Hackensack meadows on the north 
side / e Pennsylvania Railroad 
track». Large jars may be made 


for garden ornaments, an example 
of which in the 


‘ 


form of a poly 


chrome concrete vase made of vari 


ously colored marble chips and 
marble screenings exposed by scrub- 
bing, is here illustrated 

I am informed that original stat- 


uary is being made of concrete 


in Italy, the concrete being mixed 
with vinegar, which is supposed to 
delay the hardening until the scuip- 
tor can model the statue. 

Space does not permit me to go 
into the many and ¥ irious 
uses, but the thought occurs that 


conomical 


unique 


there is no use which is 
called peculiar The 
tu-day is 


which can be 
unusual use for concrete 
the usual use to-morrow We still 
have left uses for the future which 
will then for a time be considered 
unique. 

Keeping in m nd that concrete is 
permanent and economical for any 
construction 





purpose in which the 

















they realized the weakness of their 
material during the early stages 
of setting, and placed a stratum of 
about a half inch in thickness of 
lime every foot. These strata were 


tury. 


Tower of the Alhambra built in 13th cen- 
Note the board marks. 


ODD USES OF CONCRETE 


Polychrome urn made of black and yellow 
aggregates. 


in contect with the ground 


or water. the reader can allow |} 


comes 


imagination to play and daily find 
himself an inventor fer new and 
peculiar concrete. 
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The Cement Market 


Conditions of Manufacture and How They Benefit the Consumer 


as \NGELY varied is the picture presented to us 


immon up before our mind’s eye the many 


ust to hich cement is put to-day. The American 
farm es it to make hen’s nests that give no harbor to 
insect ype . that can be scrubbed and baked, thus insur- 


ute disinfection. Of cement are made such varied 


structure t pig sty, a freight barge, and the rampart 
of a fortress. Science has shown that a nest egg made of 
Portland cement is cheaper and more permanent than a 
china one, and with the same material a great govern- 
ment is building the worid’s greatest waterway. Like 
electricity, cement seems to be destined to render to man- 


kind services whose extent can hardly be properly real- 


ized ind the public mind weave t romantic future 
for 1 

Imagination almost qua Is at the vast amount of capi- 
tal invested in this industrial prodigy The investment 
in the United States alone is reughly estimated at $600,- 
OOO 0) nd the industry only two score years old in 
America Cit phic illustration only can give the layman 
in idea f phenomenal growth 

Between 870 and 1879 the tetal output of Portland 
cement in the United States was 82,000 barrels This * 
does not include output figures for Puzzolan and natural 
cement \merican mills alone turn out 6,000,000 barrels 


a month to-day This contemplates a daily consumption 


of 200.000 barreis, assuming that construction work, is 
cement manufacture, continues uninterrupted seven days 
in the week This represents a total output in 1910 of 
74,000,000 barrels One company shipped a daily aver- 
age of 5,500 barrels to the Panama Canal, or a little 
more than 2,000,000 barrels in 1910 

If nine trains, each ten miles long, aggregating to a 


total of 14,000 freight cars, could be procured to handle 


this great 1910 shipment, they would barely be able to 


haul the total shipment in one load. If this vast quantity 
of Portland cement were to be placed in a single barrel 
proportioned exactly as an ordinary cement barrel is 
patterned, it would measure 294 feet high Its weight 
would be 800,000,000 pounds, or 400,000 short tons. Some 
idea of the size of this barrel may be gained by stating 
that the “Mauretania.”’ with its 22,500 gross tonnage, 


would have to make several trips to carry the contents 
of this great cask of Pertland cement, or, were it im- 
perative to move it in one journey, it would be necessary 


to hitch three of these giant ocean grevhounds together 


abreast to make room for the mac hinery to propel the 
vessels 

Picture to vourself a barrel of Portland cement reach- 
ing to within a few feet of the top of the Eiffel tower, 
the top of the lantern of which is 984 feet above the 
street level. on » high that the famous Flatiron Building 
in New ¥ k citv would hay to he placed upon the top 


By Allen E. Beals 


of the Metropolitan Building, the world’s tallest inhabited 
structure, before an engineer could reach the top to get 
at the contents of the barrel. This will give a fair idea 
of the size of the receptacle that would be required to 
contain the total output of Portland cement in the United 
States in 1910. This barrel would weigh 29,600,000,000 
pounds on the basis of 400 pounds gross to a barrel (the 
weight of a barrel of cement being computed at 380 
pounds net to the barrel, and the barrel itseif weighing 
20 pounds), 

One cannot conceive of such a weight until it is stated 
that if every man, woman and child in the United States 
weighed 150 pounds, the total weight of our portion of 
humanity, based upon the 90,000,000 of population at 
the last census, would be only 13,500,000,000 pounds, and 
our barrel would still have 16,100,000,000 pounds to its 
advantage. 

These totals are staggering when the output for the 
nine years between 1870 and 1879 is considered. The 
total output for that period would have gone into a bar- 
rel only 100 feet high or as tall as a six and one-half story 
building. The rate of growth and corresponding decline 
in prices and indication of bulk by periods in the in- 
dustry are shown in this table: 


Year, Manufactured, 7 pty oe ot ast 
Barrels, in 25-Cent Pieces, ® ’ 

1880 42,000 12 81 feet 

1890 335,000 8 163 feet 

1900 8,413,000 4 476 feet 

1910 74,000,000 3 980 feet 


One would suppose that under such wonderful strides 
in development cement producing companies would be 
reaping tremendous profits. Here is the tragic side of 
the industry. 

The prospects of quick returns upon investments and 
the exploiting of production figures have been a source 
of much profit to the promoter, whether the same be true 
of the investor or not. There are 103 plants in this coun- 
try to-day. More will start this spring. Each company 
is producing just as much as it can regardless of mar- 
ket conditions. In consequence many companies were 
sorely squeezed last year, when competition was con- 
scienceless. 

The following statistics show the wonderful growth of 
the industry and also the decadence in prices: 


Number Barrels Price per Barrel 


Produced. Value at Mill. 

1870 to 1879 $2,000 $246,000 $3.00 
S80 42,000 126,000 3.00 

1881 60,000 150,000 2.50 

S82 85,000 191,250 2.01 


Number Barrels Price per Barrel 
Produced, Value. at Mill. 

1883 90,000 $193,500 2.15 
1884 100,000 210.000 2.10 
1885 150,000 292,500 1.95 
1886 150,000 292,000 1.95 
1887 250,000 487,500 1.95 
1888 250,000 480,000 1.95 
1889 300,000 500,000 1.67 
1890 335,500 704,000 2.09 
1891 454,813 967,429 2.13 
1892 547,440 1,153,600 2.11 
1893 590,625 1,158,138 1.91 
1894 789,575 1.283,473 1.73 
1895 990,324 1,586,830 1.60 
1896 1,543,023 2,424,011 1.57 
1897 2,677,775 315,891 1.61 
1898 3,692,284 5,970,773 1.62 
1899 5,652,266 8,074,371 1.43 
1900 8,483,020 9,280,525 1.09 
1901 12,711,225 12,532,360 99 
1902 17,230,644 20,864,078 1.21 
1903 22,342,973 27,713,319 1.24 
1904 26,505,881 23,355,119 98 
1905 35,246,812 33,245,867 96 
1906 46,463,424 52,466,186 1.13 
1907 ~° 48,875,310 53,992,551 1.11 
1908 51,072,912 43,547,679 85 
1909 62,508,461 50,510,385 81 
1910* 74,000,000 55,500,000 + 


It will be observed that the quantity of cement manu- 
factured in 1910 showed an increase in production of 
21.3 ove: 1909, but the price was lower than it has ever 
gone. 

FINDING NEW OUTLETS. 

Many companies were forced to sell their product be- 
low cost during 1910 as a result of a culmination of con- 
ditions which had been foreseen but treated with more or 
less indifference for several years. The curtain went up 
on the tragedy early in 1908, when manufacturers began 
to feel the tremendous impetus in the market. Instead 
of the producers being satisfied with modest profits, inter- 
territory selling kindled fires of business antagonism, and 
in 1909 this was forced to a head by the youngest rival 
in the field. 

The United States Steel Company found it somewhat 
difficult to get rid of the great piles of slag from its 


(Continued on page 291.) 





* Estimated. 

+ An estimate of the average price last year is not obtain- 
able until after the first of April when the U. 8. Geological 
Survey makes its report. The probabilities are that it will be 
between 75 and 80 cents, however. 

















Te Panama Canal in 1910: 2,100,000 barrels of cement which would fill 
nine trains each 10 miles in length and 
consisting of 1400 cars. 


To Florida-Key West Railroad: 
800,000 barrels of cement. Three barrels. Four trains over 
trains each over 10 miles long. 


To Ashokan dam: 1,000,000 


10 miles long. 


PART OF THE 74,000,000 BARRELS OF CEMENT MANUFACTURED IN 1910 AND WHERE IT WENT 
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N HIS SEARCH for suitable material for the con- 

struction of the Eddystone t.ighthouse in the English 
Channel, Joseph Apsdin, of Leeds, England, experimented 
with rocks and clays containing lime, silica, and alumina. 
These rocks and clays were mixed together and burned 
in a kiln to a clinker. This was re-ground, producing a 
hydraulic cement, which would harden within an eco- 
nomical time either in air or under water. Joseph 
Apsdin was born in 1811. Modern concrete, therefore, is 
not yet a century old. To the minds of that day the 
use of hydraulic cement in building the Eddystone 
Lighthouse was a remarkable novelty. It was mysterious 
and curious. This lighthouse is still standing. 

The character of modern concrete and that of ancient 
concrete is vastly different. Joseph Apsdin did not re- 
discover a lost art. The ancients in the centuries B. C., 
as well as early A. D., employed concrete extensively 
and obtained permanent and lasting results without the 
use of a hydraulic cement. Their concrete, however, 
acquired its strength slowly, which in those days very 
probably was considered economical, as the ancients 
built slowly. Their concrete was not made of a 
pre-determined mixture manufactured into a cement 
or bonding material. Instead they used the ma- 
terials furnished by nature in the form of lime, clays, 
voleanic rocks and gravel. These were mixed together 
in proportions which would result in maximum density, 
placed in board forms or molds—very similar to those 
of the present day—and allowed to remain in place for a 
considerable length of time until sufficiently hard to sup- 
port the weight for which the concrete was intended. 

There is a large amount of concrete in the Roman 
Forum, used as foundations for the temples and other 
buildings. It is still in place and 


horizontal and ran through the wall. The lime would 
harden more quickly than the mixture of lime, clay and 
gravel, and would tend to give stability to the wall so 
that the forms might be taken down at an early date. 

The main characteristic of all Roman, Egyptian and 
Moorish concrete might teach the engineer of the pres- 
ent day a lesson, in that voids are never seen and the 
surface is never plastered. Maximum density must have 
been their watchword. A broken concrete arch 75 feet 
in the air extending over two beautiful Corinthian col- 
umns, the broken end projecting 10 or 12 feet, still testi- 
fies to the excellent workmanship of the Romans and 
shows that concrete made of the poor materials then 
obtainable is everlasting. 

Underneath the present church of St. Clement on 
the Via Giovanni, Rome, is the old church of St. 
Clement, discovered about forty years ago. After that 
discovery the priests thinking there might stil! be some- 
thing else underneath, dug deeper and found what is 
supposed to be the house of St. Clement, the walls of 
which are of concrete. The writer was given the op- 
portunity of inspecting these walls, and using a hammer 
and spike found the concrete to be as hard and dense as 
any made in modern times. 

All these in their day and generation were undoubt- 
edly unusual applications of concrete. 

In fact our own fathers and grandfathers looking 
ahead twenty-five years could not have dreamed of the 
many and yarious applications for concrete that exist at 
the ‘present day. Twenty-five years ago concrete side- 
walks were unique and unusual. They were called arti- 
ficial flag stones. Lamp black was employed largeiy 
for the purpose of imitating blue flag stone. This 


abominable custom has lived to the present day 
Retaining walls and walls for buildings were excep 
tional. There is a large barn built twenty-six years ago 
by Mr. Powell at Ghent, N. Y., the walls of which are 
entirely of concrete. It created+ so much interest that 
excursions were made from New York and the West to 
see this curiosity. It was published in detail in th 
New York Tribune at that time. 

It is but a few years since the various natural su 
face finishes, such as exposed aggregates, were considerec 
revolutionary, and yet these effects were obtained in the 


second century B. C. by the Persians, by mixing piece 
of broken colored glass in their concrete 


The life of outdoor electric 


light bulbs is consider 
ably lengthened by the use of Portiand cemen 
bases instead of plaster. 


Farmers are using Portland cement as a roach and 
rat exterminator, mixing it in with the bran and meal. 
It is only within the last year and a half that oil mixed 
concrete has been experimented with and advocated, and 
vet in the first century A. D., Vitruvius, the great 
Roman engineer and architect, added hogs’ fat or curd 
of milk to mortar made of lime and sand, obtaining 
stuccoes which have lasted to this day. 

Sarcophagi and burial vaults are being extensively ad 
vertised. Railroad ties made of concrete have been ex- 
perimented with by railroads all over the country; som 
may now be seen in the New York subway near Dyck 
man Street. The battleship “Connecticut,” running on 
the rocks in the Philippines, tore a big hole in the bot 


tom which was repaired with reinforced concrete, stand 
ing a trip across the ocean; and when the ship was dry 
docked for repairs they could net dig this concrete out: 

they had to use dynamite, so firmly 








plainly shows the board marks, the 
grain of the wood and the spaces 
where the bracing was taken out. 

There was no concrete used in 
building the pyramids in Egypt. 
There was, however, a_ so-called 
mortar used on the outside as a 
plaster to even up the surface. 
This was only on some of the pyra- 
mids; on others triangles of stone 
were set in the steps to serve the 
same purpose. The materials used 
in Egypt were lime, clay and gravel 
mixed with water. In Rome the 
probable materials used were lime, 
ground lava from Vesuvius, clay 
and gravel mixed with water. The 
Moors built the walls and watch 
towers of the Alhambra, Granada, 
of a concrete composed of lime, 
clay and gravel. The holes where 
the braces went through the con- 
crete holding the board forms to- 
gether are plainly visible. The tower 
at the end of the walk is entirely 
of concrete and extends on the op- 
posite side down to the moat, a 
distance of about 75 feet. This pic- 
ture was taken by the author in 
1907. A _ peculiarity of this con- 
crete made by the Moors was thot 

















was it set. 
An example of concrete tele 


graph poles may be séen across the 


Hackensack meadows on the north 
side of the Pennsylvania Railroad 
tracks Large jars may be made 
for garden ornaments, an examplk 
of which in the form of a_ poly 
chrome concrete vase made of vari 
ously colored marble chips and 
marble screenings exposed by scrub- 
bing, is here illustrated. 


I am informed that original stat- 
uary is being made of concrete 
in Italy, the concrete being mixed 
with vinegar, which supposed to 
delay the hardening until the sculp 
tor can model the statue 

Space does not permit me to go 
into the many and various unique 
uses, but the thought occurs that 
there is no use which is economical 
which can be called peculiar rhe 
unusual use for concrete to-day is 
the usual use to-morrow We still 
have left uses for the future which 
will then for a time be considered 
unique. 

Keeping in mind that concrete is 
permanent and econ mical for any 


purpose in wh ch the construction 











they realized the weakness of their 
material during the early stages 
of setting, and placed a stratum of 
about a half inch in thickness of 
lime every foot. These strata were 


tury. 


Tower of the Alhambra built in 13th cen- 
Note the board marks. 


ODD USES OF CONCRETE 


Polychrome urn made of black and yellow 
aggregates, 


comes in contact with the ground 
or water, the reader n allow hi 
imagination to play al daily fine 
himself an inventor fe rw and 


peculiar concrete, 





Drydock at the League Island Navy Yard, Philadelphia. Building a concrete water tank. Concrete pipe 300 





An example of the use of concrete in a mine. A pleasing example of concrete block work. 


THE WIDE ADAPTABILITY 





te pipe 300 feet long. Steel tower incased in concrete to save cost of upkeep. 





How cement can be used to advantage for staircases, 


Reinforced concrete girders built on the ground and hoisted to position, Example of the rigidity of concrete. 


ITY OF PORTLAND CEMENT 
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The M h Locks of the Panama Canal 
» ‘ 
1€ ammotn OCKS O e anama ana 
ry 4 ry > ‘ . . 
The Greatest Work of Concreting in the World 
By Walter Bernard 
b is scarcely possible to talk of the Panama Canal construction of structures of this magnitude called for progresses. The topographical and other conditions at 
without drifting into the superlative mood; so greatly the exercise of much careful thought in its design. the Pedro Miguel and Miraflores locks on the Pacific 
ws this unique work exceed any other of the kind yet Where great masses of material are to be handled it is slope call for a different arrangement for handling the 
ttempted Particularly impressive are the Sgures which essential to cut down the distances over which they must materials, and mixing and laying in place the concrete. 
the story of the quantities in the huge monolithic be moved, the number of re-handlings and the time con- The rock and send are deposited in stock piles parallel 
ructures, locks, dams, spillways, channelways, et cetera, sumed to as low a minimum as possible; for in works to the canal axis, being brought to the site on railroad 
which go to swell the total amount of concrete in the of this extensive character the labor cost is one of the trestles. The concrete is mixed at the site and it is 
finished canal to five million cubic yards, most serious items. The plant at Gatun is being used transferred and laid by means of eight huge cantilever 


There will be twelve locks in the canal, all in dupli- 
cate. At Gatun, about six miles from the Atlantic, there 
will be three pairs in flight, which will serve to lift the 


shipping frem tidewater level to that of Gatun Lake, 


whose surface is 85 feet above mean tide. At Pedro 
Miguel, on the Pacific slope, there will be one pair of 
iocks with a lift of 30 1/3 feet, and a little nearer the 
Pacific, at Miraflores, two pairs of locks, with a com- 
bined lift of 542/3 feet, will serve to bring the ships 
down to mean tide level on the Pacific. 

Ihe dimensions of the locks are all the same, each hav- 
ing a usable length of 1,000 feet and a width of 110 feet. 


Each lock, when the water-tight gate at each end has 


been closed, will form a vast chamber with walls and 


floor of solid concrete. 





The greatest single structure of all will be the vast 
monolithic concrete mass which will form the triple 
fl it Gatun Incidentally, it may be mentioned that 
these locks are being built 
thre ugh i low hill or meund, 


for all the locks. The locks at Pedro Miguel and at 
Miraflores demand, of course, separate material han- 
dling piants. They differ from that at Gatun in details, 
though not in principle. It will be sufficient for the 
present purpose to describe the arrangements at Gatun, 
where over two million cubic yards of concrete must be 
laid in place. 

The crushed stone is brought from Porto Bello, a 
small hamlet about twenty miles east of Colon, on the 
Atlantic coast. The rock is loaded at the quarry by 
steam shovels onto cars, which run by gravity to the 
giant crushers, where it is reduced to the desired size. 
From the crushers it falls into cars which run again by 
gravity to storage bins at the harbor front. Here it is 
unloaded by gravity into barges, which are towed from 
Porto Bello to Cristebal, at the Atlantic entrance to the 
canal, and through the old French channel to the docks 
it Gatun. Here are located a huge cement shed, a 


cranes, of two different types, known respectively as 
berm cranes and chamber cranes. The berm cranes 
operate on tracks parallel and external to the lock site. 
They pick up the sand and rock from the stock pile, and 
drop it into the mixers, and after the concrete has been 
mixed, they transfer it to the chamber cranes, which in 
their turn carry the material to the desired location and 
dump it into place in the side walls, or wherever 
desired. 

Everything is on a colossal scale. Thus at Pedro 
Miguel the total storage capacity of the piles is 45,000 
and 55,000 cubic yards of sand and stone respectively, 
a capacity which will supply the mixers for seventeen 
days of eight hours. The two berm cranes used at Pedro 
Miguel are installed between the stock piles on two 
parallel five-foot gage tracks spaced 50 feet between 
centers. Each crane consists of a tower 50 by 40 feet 
and balanced- cantilever arms that extend well over the 
storage piles. Two and one- 
half cubie yard brckets, 





which is located at the east 


erly end of the Gatun dam, 
a ‘ ast artificial rampart of 
sand and clay, nearly half 
a mile wide its base, 400 
feet wide at the water sur 
face, and 100 feet wide at 
the top, which extends 
across the vailey of the 
Chagres River for a distance 
of one and one-half miles 
At the center of the dam is 
the spillway, a channel 300 
feet wide and 1,200 feet 
long, heavily lined with con- 
crete, which is cut through 
a hill at the center of the 
dam, the bottom of this 
opening being about ten feet 
above sea level. During the 
construction of the dam the 
Chagres River is being al- 
lowed to flow through this 
opening. When the con- 
struction has advanced suf 
ficiently to permit the 
Gatun Lake to be formed, 
the spillway will be closed 
with a concrete dam and 
fitted with gates for regu- 
lating the water level of the 
lake 

The Gatun locks will 








supported and _ operated 
from trolley tracks on the 
cantilever trestles, pick up 
the sand and stone from 
the storage piles, and un- 
load it into bins on the 
crane towers. Beneath the 
bins is a cement floor, ac- 
commodating 6,000 barrels 
of cement. The mixers are 
two-yard machines operated 
by electric motors. Power 
for operating the cranes is 
transmitted by an_ over- 
head line at 550 volts pres- 
sure. 

The chamber cranes con- 
sist of a tower 56 by 40 
feet, carried on_ trucks 
which run on tracks laid on 
the floor of the lock. Each 
tower supports a cantilever 
arm 531, fe t long, extend- 
ing over the center wall, and 
one 811% feet long reaching 
over the side wall. A gen- 
erally similar plant is being 
used at the Miraflores 
locks. 

The construction of the 
locks has proceeded so sat- 
isfactorily that there is 
every prospect of the whole 








form a single concrete 
mass 3,800 feet in length Pedro Miguel 
and 380 feet in width. It 
consists of two side walls 


and a central division wall. 

‘he floor consists of a mass of concrete, 20 feet in 
maximum thickness The side walls are 45 to 50 feet in 
width at the surface of the floor, and taper on their 
outer face from a point 241/3 feet above the floor, to 
a minimum width of & feet at the top. The middle 
wall is 60 feet wide throughout, and about 81 feet high. 
In the center wall will be a tannel divided into three 
stories or galleries; the lowest for drainage, the center 
for electric wiring for the gate and valve machinery, and 
the upper one for the use of the operators. The lock 
chambers will be filled and emptied through lateral cul- 
verts im the floors, connecting with main culverts 18 feet 
in diameter, formed in the side and center walls. 

The lock gates will be of steel, built on the cellular 
principle They will be 7 feet thick, 65 feet long, and 
from 47 to 82 feet high. They wili weigh from 300 to 
600 tons. apiece Ninety two separate leaves will be re- 
quired for the entire canal, their total weight being 
51,000 tons, which és about the amount of steel that was 
required for the construction of twenty miles of the New 
York Central, and is about ten per cent more than the 
total Amount of steel needed to build the Manhattan 
Bridge over the East River. 

No vessel will be allowed to pass through the locks 
under its own power Heavy electric locomotives will 
take the tow ropes from the vessels and draw them into 
ind threugh the locks Electricity also will be used to 
operate all valves and gates in the locks, the power 
being generated by water turbines utilizing the 85-foot 
head created by the formation of the Gatun Lake. 

Refore proceeding to a description of the construc- 
tion of the locks, it should be mentioned that Gatun 


lake will constitute an inland sea of considerable di- 


mensions It will cover a total area of 164 square miles, 
und it will provide a depth in the ship channel varying 
from 85 to 45 feet. » 


It will be understood that the plant employed in the 


- 


locks. The concrete mixers in base of crane towers loading concrete 


into buckets on flat cars. 


sand pile and a crushed rock pile. Spanning the canal, 
the cement shed and the sand and rock piles is a series 
of single and duplex cableways, the distance between the 
towers being 800 feet, and by means of these cableways 
and their grab buckets the rock is unloaded from the 
barges onto the stock pile. 

The sand is brought from Nombre de Dios, about 
forty miles. along the coast from Colon, It is taken from 
the sand pits or dug up from the beach, by clam-shell 
buckets, loaded into the barges, taken to the docks at 
Gatun and unloaded by the cableways onto the sand 
pile. 

The cement is shipped in barrels from New York to 
Colon, where it is transferred to barges, towed through 
the old French channel to Gatun, and unloaded and 
stored in the cement shed. The latter has a capacity 
of about 100,000 barrels. The rock and sand storage 
piles have each a capacity of about 300,000 cubic yards. 
Below the cement shed and the rock pile are laid a 
series of tracks, to the cars of which the rock, sand and 
cement are delivered by gravity, and transferred to a 


series of large concrete mixing machines, located ad- 
jacent to the lock site. After the concrete is mixed, 
it is dumped into buckets set on flat cars, which run on 
electrically operated delivery tracks, which extend ad- 
jacent ana parallel to the locks. From the cars the 
cement is picked up by the hoisting and transporting 
gear of a series of large cableways, each with a span of 
800 feet, which reach entirely across the lock site, and is 
carried to the point at which the concrete is to be 
dumped. 

After the floor of the locks has been laid and has set, 
the walls are erected between large plate-steel forms, 
which, for the inner vertical walls, present faces over 
30 feet wide and about 80 fee: ‘r height. These forms 
are built as movable tower structures, and they can be 
shifted from point to point as the building of the walls 


of the five million cubic 
yards of work being com- 
pleted at least twelve 
months before the date, 
January Ist, 1915, set by 
Col, Goethals for the opening of the canal. 


Shell the Victor Over Armor 


By Newton Forrest 

ONGRESS about a year ago :ppropriated $100,000 

for ordnance development in the navy. This sum had 
a string tied to it, however, in the shape of two conditions 
which were to be complied with before the fund would 
become available. The first condition as specified by 
Congress was that the navy was to demonstrate that pro- 
jectiles fired from a high-powered service gun would 
penetrate the heavy turret and belt armor of a warship 
at battle range; the second provided for an experiment 
to demonstrate the effect of 200 pounds of explosive gela- 
tine exploded in unconfined charges against the heavy 
turret and belt armor of a vessel. 

These two tests have been carried out, and with such 
satisfactory results that the navy now gets its $100,000 
for ordnance development. 

The naval experts, probably for some good reason, 
undertook to carry out the second condition first, and 
as a result thereof the monitor “Puritan” lies at the bot- 
tom of the waters in Hampton Roads, where a wrecking 
company is endeavoring to raise her out of the mud. 
When the monitor is raised and brought to dock a com- 
parison of the damage wrought by the .armor-piercing 
shells fired at high velocity—the first condition—with the 
injuries to the “Puritan,” accomplished by the explosive 
gelatine, will be carefully made. 

The test under the specifications of the first condition 
was duly carried out on February 10th. The demon- 
stration took place at the mouth of the Potomac River, 
the monitor “Tallahassee” firing ten 12-inch shells at two 
targets of armor plates varying in thickness from 8 to 
11 inches, These were erected on the ram “Katahdin,” 
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Quarrying rock for the 2,000,000 cubic feet of concrete at Gatur. Note 
crusher house and storage bin. 


Pedro Miguel locks, showing stock piles of sand and rock and two of the 


mixing cranes. 




















Pedro Miguel locks. Cantilever cranes constructing the center wall. 














A finished upper Ieck chamber at Gatun. Width 110 feet, usable length 1,000 feet. 























Cantilever cranes, running on floor of locks at Pedro Miguel, place the mixed 
concrete in the center and side walls. 


THE PANAMA LOCKS (5,000,000 CUBIC YARDS) ARE THE BIGGEST CONCRETE 


inchored some 8,000 yards—about five miles—distance 
from the “Tallahassee.” The targets were of the most 
recent type of shell-resisting armor plate, representing 
the turret and belt armor of a modern battleship. Four 
of the shells fired hit and pierced the plates completely, 
thereby proving that for a while, at least, the gun is 
mightier than the armor. 

The targets were erected as a superstructure on the 
ram. One was twelve feet high by sixteen feet wide, and 
the other twenty feet high by thirty-five feet wide. Some 
of the armor plates were flat and some curved, in order 
that the conditions might be as near to those met in 
actual warfare as possible. The projectiles fired weighed 
870 pounds, and each target was hit twice by these mis- 
siles flying with an initial velocity of 2400 feet per sec- 
ond. In view of the long range and the size of the targets 
the record made in hits is considered to be a fine one, two 


or three of the first shots being merely “finders.” The 
ram “Katahdir” was not damaged. 
It is now up to the armor experts! 


Progress of Marine Oil Engines 

N the annual report of Lloyd’s Register, recently is- 

sued, reference is made to the use of internal combus- 
tion engines for marine purposes. With this type of en- 
gine there is considerable difficulty in effecting the re- 
versal of the direction of rotation of the engine, and 
when these engines are used for marine purposes the 
astern motion of the screw has usually been obtained by 
the use of toothed wheel gearing. Comparatively recently 
there has been a development in the Diesel oil engine for 


marine work. A two-stroke cycle has been successfully 


adopted, and the reversal is effected in the engine itself, 
the crank shaft being directly coupled to the screw shaft, 


The east chamber. 
showing the gate sills. 


Gatun upper locks, 


WORK YET UNDERTAKEN 


The Diesel oil engine is now being fitted to three fairly 
large vessels being built on the Continent under the super 
vision of the surveyors of Lloyd’s Register. One set 


being constructed on the older principle of the four-stroke 


cycle with single-acting cylinders, and will be of about 
450 indicated horse-power. Another set is being made 
on the two-stroke cycle, also single-acting, and is in- 
tended for a twin-screw vessel, the power being about 
900 indicated horse-power on each shaft Yhe third set 
is being made on the two-stroke cycle double-acting sys- 
tem, each cylinder providing two impulses per revoiu- 
tion; this also will be fitted in a twin-screw vessel, the 
total power being about 1,800 indicated horse-power. In 
‘ach of these cases the engines will be directly coupled to 
the screw shafts. A set of internal combustion engines is 
being constructed under the society’s sur ey in this coun- 


try for a vessel of about 260 tons, 
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| | Ornamental Concrete 
| In Original Design or Mimicry of Natural Stone 
By Frederick A. Norris, C.E, 

















“i MENT con has been used ornamentally only 

4 within the last fifty years, and only during the last 

twenty has it been used to any considerable extent. The 
' 


duli gray textureless monotony of its surface prevented 


workers in it from realizing that it had large possibilities 
decoratively. Therefore, they confined its use to struc- 
tural purposes and tried to conceal the material by fac- 
ing it with tone, brick r plaster. 

Since then it has been made in very large quantities 
for nearly all kinds of structures, but only very recently 
has it been used ornamentally with success, and have 
really pleasing effect if color and texture been pro- 
duced Ihe tatement car w be made positively that 
it is as good a material structurally as stone or brick, 
that it is generally cheaper and that it can be made just 
as pleasing to the eye as either, without imitation, but 
as a distinctive material table to use ornamentally in 
practically every place where the other materials are 
now employed It can also. if desired, be made to look 
so much like quarried granite, limestone, or sandstone 
as to deceive even stone cutters. 


Recently the writer was walking among the buildings 





of Harvard College t Cambridge with a very well known 
civil engineer, an authority on concrete—an expert. Our 
attention was attracted to some stone columns torming 
part of an ornamental gatew leading into the college 
ground My friend casually remarked in passing that 
the columns were an exceedingly fine imitation of natural 
limestone. I contradicted him with the statement that 
they actually were quarried stone and not concrete. This 
led to a careful examination of the columns, my expert 
taking out of his pocket a magnifying glass with which 
he more carefully observed. He then picked out a lit- 
tle piece of the material with his pen knife, and then 
again made the positive statement that the columns were 
made of concrete \ 1 matter of fact, they were In- 
diana limestone. 

About t year go one of the best known firms of 


architects in Boston was employed to draw up plans and 
specifications for an addition to a group of buildings also 
in Cambridge. The base-course steps and buttresses of 
one of these buildings were built of a stone very similar 
to Milford pink granite end the architects desired to use 
this same stone in the proposed new building. They made 
a careful examination of it, but failed to recognize it as 
, 


having been taken from any local quarry, and as they did 
not know where to obtain it, they used Milford pink 


granite nstead \s a matter of fact the stone was 
concrete 

Some manufacturer of ornamental concrete were re- 
quested by a large railroad corporation to see how near 
they could come to matching Chelmsford granite. ‘The 
railroad had built some bridge piers of this stone which 
extended a few feet above the water line. Between these 
piers they planned to throw thirteen concrete arches with 
spans of about 150 feet each, and they wanted the arches 
themselves « isive of the spandrels, the curbing balus- 
trades and quoins, to match this Chelmsford granite. 
After some experimenting, a piece of concrete was pro- 
duced and placed by the side of a piece of the natural 
granite rhe chief engineer of the road, the president 
and the architects of the bridge, five men in all and 


all highlv trained, examined the two stones at a distance 
awav of from three to five feet and were asked to pick 


out the real from the artificial I'wo of them were right 
in their guess, two of them wreng, and the fifth man 
declined to submit himself to the test. Now Chelmsford 
granite is one of the most beautiful building stones in 


America. It is light in color, but soft and mellow and 


warm. It gives the feeling of strength, durability and 
dignity, combined with modesty, for it is never garish 
or flaunting. University Hall at Harvard College, 
one of the most beautiful buildings in New England, 
was built of it by the celebrated colonial architect, Bul- 
finch. It would appear, therefore, that if concrete can 
be made to resemble this granite as closely as stated, 
concrete can be used to cover a much larger field orna- 
mentally than heretofore, provided it is as good a ma- 
terial structurally in every sense, is economical, and last, 
but by no means least, that the uniformity of the prod- 
uct can be depended upon. 

Two of the accompanying illustrations show how 
closely concrete can be made to resemble natural 
granite in appearance. They are views of the new 
addition to Gore Hall, the library building of 
Harvard College. The original building was faced 
with Quincy granite, and when the addition became 
necessary, the funds available were limited and the origi- 
nal granite had weathered, so that it would take some 
time before fresh granite from the same quarry would 
blend down to match it. The authorities, therefore, de- 
cided to use concrete provided the original stone could 
be matched in color and texture to make a harmonious 
whole. The result was successful. In the photograph 
the stone on the left is an actual granite, while that on 
the right is concrete. 

In the new Hotel Kimball at Springfield, Mass., all the 
stone used is concrete, resembling in color and texture 
granite and Indiana limestone. The entrance to the 
hotel is shown herewith. 

In the accompanying illustration of the church of St. 
Mary Immaculate of Lourdes, at Newton Upper Falls, 
Mass., all the stone work shown, including columns 32 feet 
high with their Corinthian capitals and even including the 
ornamental figures with dark red background in the tym- 
panum, is of concrete. Attention is called to the under- 
cutting of the capitals, which can be seen to best advan- 
tage on the one at the extreme left of the picture. In this 
climate it would be extremely dangerous to undercut nat- 
ural stone capitals to this extent, as water would be apt 
to freeze in them and crack them off, but the head- 
pieces being made of concrete, it was possible to over- 
come this objection by inserting steel reinforcement in 
each acanthus leaf, tying it into the bell; furthermore, 
natural stone columns like these are difficult to execute 
because a tangent to the upper curve of the leaf would 
lie in the plane of the natural bed of the stone, and 
therefore weaken the leaf at this point. The writer 
knows of no columns of quarried stone anywhere ap- 
proaching this size in this climate so deeply undercut as 
these made of concrete, and the whole stone work of the 
exterior is the most ambitious, decoratively, that has 
ever successfully been attempted, to his knowledge, in 
this material. 

Structurally, concrete has been proved and in this eon- 
nection even has some advantages over quarried stone. 
It is more fire resisting, more water-proof than some of 
the most popular building stone, and much less subject to 
disintegration than some; besides it has the additional 
advantage of being free of laminations or seams and of 
being reinforced with steel, giving it greater strength in 
tension. This last advantage is important in the case of 
a stone used as a lintel over a doorway or window, or 
supporting a load over any opening, because if it should 
crack or shear on account of foundation settlement, the 
steel reinforcements would still be able to carry the ten- 
sion. It must be understood that reference is made here 
only to good, properly made concrete. 


Whether the artificial stone is economical or not is 
largely a matter of location, but in most cases it 
is cheaper than natural stone where used ornamen- 
tally, especially if there is much duplication, and 
nearly always where used structurally on a large 
scale in place of stone masonry. There is a bank 
building in Bar Harbor, Maine, the ornamental trim on 
which is concrete stone made in Boston. The cement 
was shipped from Pennsylvania to Boston by rail, the 
concrete then made and finished, carted three miles to a 
boat and then taken to Bar Harbor over three hundred 
miles away and installed in the building which is located 
within two miles of a granite quarry. Under these seem- 
ingly adverse conditions as to location, the stone made 
by man was cheaper than a practically unlimited supply 
of that made by nature. There are a number of buildings 
in Maine, a State in which good granite is abundant, the 
stone trim on which was made in Boston and shipped hun- 
dreds of miles by rail to be used in place of the natural 
stone upon which the buildings themselves rest. This 
is a case of “carrying coals to Newcastle” with a ven- 
geance. 

On the other hand, the writer was called upon last 
summer to advise a man in reference to building a sum- 
mer house on some rocks forming a point of land pro- 
jecting into the ocean. The owner wanted the summer 
house built of concrete, while, as a matter of fact, as the 
work was rather complicated and the building small, it 
would have been much better looking, just as durable, 
and considerably cheaper had it been built of rubble mas- 
onry from stone easily obtainable on the site. 

That the uniformity of the product cannot generally be 
depended upon is one of the great stumbling blocks in 
the path of progress in the use of concrete. Its pro- 
per manufacture requires trained, skilled men of brains 
under the most careful and painstaking supervision. This 
is contrary to the general belief of the layman, who is 
often under the impression that the finest and most uni- 
form stone can be produced by simply mixing crushed 
stone, sand, cement and water in the proportions and in 
the way prescribed in some book on the subject, plac- 
ing the mix in the form, and after it hardens, removing 
the form. Nothing could be further from the truth. 
There are no standards to go by. There are only prin- 
ciples. The crushed stone in one place is entirely dif- 
ferent from that in another. Some of it breaks up cu- 
bically with sharp edges. Some of it shales; some of 
it powders; some of it has a smooth surface to which 
the cement will not bond well, and besides it varies in 
color. So it is with the sand and with the cement and 
even with the water. They all vary greatly in physical 
properties and therefore it takes an expert to decide prop- 
erly which to use and which not to, and what propor- 
tions of each to use, in each particular case. There 
have been reams of articles written and no _ end 
of discussions over the amount of water to be added to 
obtain the best results. Too little water will not effect 
complete hydration of the cement; too much water will 
tend to destroy the homogeneity of the mass and cause 
the neat cement to be carried to the sides of the mold, 
leaving the aggregates in the center barren of binding 
material. 

But without going into the matter any further, this 
it is hoped is sufficient demonstration of the importance 
of employing proper skill in the making, and is also a 
partial explanation of the reasons for so many failures 
and so much condemnation to which concrete has been 
subjected in its long uphill fight for the position 

(Continued on page 293.) 
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All the stone is concrete including figures of Concrete may be used to advantage in the 
tympanum. conservatory. 


Addition to Gore Hall, library of Harvard College. 


Hotel entrance; all the stone is concrete. On the left, Quincy granite; on the right, concrete. Unique watering trough and lamp post. 


SOME EXAMPLES OF ORNAMENTAL CONCRETE AND IMITATION STONE 
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The Returns 


HE response to the referendum made he 
week before last has been very gratifying. 
The Editor wished to know whether Handy 


Man's Workshop should occupy two valuable pages 
of the 


whether le 


two weeks, or 


old 


ScreENTiIFIC AMERICAN every 


should return to the schedule of 


a month, and he 


running the Department but once 

put the following questions: Does Handy Man's 
Workshop interest you? Do you find it of real 
practical value? Do you wish it were conducted 
differently? So far, Handy Man's Workshop has 


hearty ] 


ind and not 


has been raised against it; but the returns are 


received a orsement, a single 
voice 
not yet all in, and the polls will not be closed until 

much larger number of been heard 
Do not fail The Editor 
satistied with anything but an overwhelm- 


Handy Man, Scientiric 


readers has 


from. to record your vote. 
will not be 
ing majority. Address 


American, New York 


A Home-made Valve Grinder 

Ry F. E. Keller 
J Peapeeee valve grinds r is 
4 bit shank and a piece 
The shar 
ends bent apart, and a hole 


easily made from an old 
| of metal about \%-inch thick. 
ik should be sawed down through the center, the 
drilled through the two parts, 
The head or cross-piece can 


wing. 


as shown in the dra 
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A home-made valve grinder. 


be made of suitable ize to fit the valve, with the 
hole drilled so that the joint will come as close’ to the 
valve as possible. Rivet the twe parts tegether - as -in- 
dicated and you will have a handy tool to use in a 
brace The valve receive the pressure in its true cen- 
ter, so that a very smooth cut is obtained. 


Squaring the Bottom of a Drilled Hole 


iD) RILLS are usually pointed and leave a conical de- 
pression at the bottom of the hole. To be sure, the 
point of the drill down, but this takes 


shortens the life of the tool considerably. If 
the proper size, the quickest 


} 
may be ground 


time and 
reamer of 


you have not a 
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Hastily-constructed reamer. 
and easiest plan is to take a round piece of machine stecl 


t fit the hole that you have drilled, say three- 
Square off one end and 
with a thin hack saw take a saw cut in it, as in Fig. 1, 
Then take a 


that will ju 


eighths of an inch in diameter. 


te a depth of three-eighths of an inch. 


of ordinary clock ind drive into the saw cut 


piece spring 
tightly. The clock spring should project from the end 
of the round steel about one-sixteenth of an inch, as in 


Fig. 2, when ground off. The sides might be left one- 


hundredth of an inch larger on the two sides to form cut- 


ting edges, if you desire to make the hole smooth along 
its walls. The clock spring steel will work in sizes up 
to three-quarters of an inch. A larger diameter would 
require thicker metal. A small nick can be filed along 
the sides of the reamer just in front of the cutting edges 
for clearance of chips. Fig. 3 shows the conical part of 
a drilled hole squared off at the bottom with the squaring- 
off tool in place, 


Shortening Machine Screws 


N some work the workman is required to shorten 
(Jens a number of round-headed machine screws, but 
not enough to bring the hack saw into play. The file is 
tool. The round- 
screw does not hold 
well in the vise, as it easily 
tilts, thus bruising and mar- 


the only 
headed 


ring the 
head. 


appearance of the 


Take a piece of hard wood, 
making the right thickness 
for the length of the machine 


screw that you wish to file 
down. Drill a hole for re- 
ceiving it, also saw a slit 





along the center of the piece 
of wood, as illustrated here- 


with. The machine screw is Shortening machine 
placed in the hole that is screws. 
drilled in the wood. The 


wood is held in the vise, which pinches the screw tightly 
and secures it firmly, so that it may be filed. 

The screws can all be filed to the same length without 
scratching the heads. 


Aerating Apparatus for a Fish Tank 
By John Y. Dunlop 

A VERY simple device for driving air bubbles into a 
f'\ fish tank can be made as shown in the accompanying 
drawing. Place immediately above the fish tank a small 
reservoir. 

siphon tube 
in diateter 
short tube ef about 
5/8 inch in diameter, 
the latter is to serve 
as an air chamber. In 
the side of the cham- 
ber file a hole; fit each 
end of it with a cork. Through the 
upper cork pass a short length of glass 
tube, and connect this with the end of 
the siphon tube by a bit of rubber tub- 
ing. On this rubber tubing mount a 
regulator, which will govern the amount 
of water flowing through the siphon tube. 
The regulator may be made of two small 
pieces of wood arranged to be clamped 


Procure a 
3/16 inch 
and a 





= together by means of a pair of screws, 
squeeze the rubber tube, and 
thus reduce the flow of water through 
it. Through the lower cork of the air 
chamber run a glass tube, as indicated in 
the drawing, leading to the center of the 
fish tank. The upper end of this tube 
should be slightly flared, to form a 
a funnel-shaped mouth directly under the 
— upper tube. In operation, the regulator 
should be adjusted to cause the water to 


so as to 






































Aerating apparatus for a fish tank. 


drip slowly from the siphon. The dropping water will 
fall into the mouth of the lower tube, and the air be- 
tween each drop of water will be imprisoned within the 
tube. The alternate drops of water and air, spaces will 
then travel through the tube to the fish tank, spread- 
ing through the water of the fish tank and thoroughly 
aerating it. 


Shop Notes 
One Cause of Difficult Welding.—Has any mechanic 


ever tried to weld a stay-rod or some ordinary easy job, 
and found that the pieces simply flattened out without 
going together, just as though a thin film prevented the 
union? If so, he should have gone on a still hunt for 
some brother mechanic about the shop, and he would 
have probably found that this fellow had been heating 
his soldering copper at the forge. Such work puts @ 
quietus on welding every time, until the cwals are ré- 
newed from bottom to top. The trouble is easily reris 
edied if the cause is known, otherwise it results ia ai 
exasperating loss of time. a 

Soldering a Radiator.—The removal of am automobile 
radiator to permit of soldering may be obviated by the | 


following method, provided the leaks are not too numer- 
ous. The parts to be soldered will afford no difficulty 
to being well tinned with a hot iron, but solder in quan- 
tity sufficient to close a leak drops off or flows away. 
After tinning with the hot iron, allow the soldering iron 
to cool until it will just melt the solder, and then the 
solder can be “smeared” over the leak without dropping 
off. Small holes are easily “wiped” over in this way, 
or a piece of cardboard held close under the leak will 
retain enovgh solder to close the leak successfully. 


Removing Stud-bolts Without an Alligator 
By R. C. D. 


TUD-BOLTS often hard to remove, and when 
WJ using an alligator wrench one is apt to cut them up 
pretty badly. Two methods of removing them, without 
injuring them in any way, are shown in the accompany- 
ing illustration. The first method, that of using a jam 
nut, may not be new to all, but the second method I have 
only seen used buf once. It consists of a hexagon nut, the 
threads of which have been bored out, leaving a hole just 
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Two methods of fixing stud-bolts for easy removal. 


large enough for the bolt, which is to be removed, to pass 
through it easily. A tapered slot or key-way is then 
cut in one side of the nut, as shown, and a wedge- 
shaped key of hard steel is made to fit snugly into it. 
This nut is then placed over the plain part of the stud- 
bolt, the key is driven home and grips the bolt firmly, 
thus when the wrench is applied it cannot slip and the 
bolt can be removed with but little or no disfiguration. 


Handy Pipe-puller 

By H. T. Peterson 

T often happens when driving a 
well that the pipe breaks, making it 
necessary to drive a new hole and to 
dig down for the point, as this part 
of the well-driving mechanism is ex- 


pensive and worth recovering. Not 
long ago, in an emergency of this 


kind, it occurred to the writer to de- 
vise a simple pipe-puller. The device 
was constructed as shown in the ac- 
companying engraving. <A _ piece of 
1%-inch pipe, 10 or 12 inches long, 
was procured, and four slots were cut 
in it for about half its length. Then 
a piece of round iron was secured, 
and formed into a wedge that would 
spread out the slit end of the pipe. 
This was made fast to a rod of suf- 
ficient length to run up to the top of 
the pipe which was to be pulled. The 
upper end of the rod was threaded to 
receive a handle, and by turning this 
handle on the rod, the wedge was 
drawn up, spreading the split pipe so 
that it jammed against the lower end 
of the pipe that was being driven, 
and thereafter the pipe was drawn up. 





Home-made 
pipe-pulier. 


Suggestion for Foundry Ladles 
By M. W. G. 

+ VERYONE who has watched the work in a foundry 
| ies have noticed the strain on the muscles of the 
men while trying to bring the ladle with its heavy con- 
tents to a sufficiently horizontal position to make the 
molten metal run out of the spout. If the spout were dis- 
posed at an angle of 120 degrees, the handle, as in the 
accompanying drawing, instead of lying at an angle of 
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Suggestion for foundry ladles. 


90 degrees, as it generally does, the ladle could be dis- 
charged without any effort. Any one can verify this 
statement by filling a common saucepan to the brim with 
water, and “then, while holding it by the handle in one 
hand, trying to pour the water ont by the spout. It will 
be found far easier to let the water flow over the rim 
at about 120 degrees from the handle, 
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The Conquest of the Air by the Chemist 

N the editorial column of Metallurgical and Chemi- 

cal Engineering the fixation of atmospheric nitrogen 
by electrical processes is made the subject of the follow- 
ing pointed comments: 

“If we leave aside early and isolated experiments, the 
endeavor of the chemist to transform the inert elemental 
nitrogen in atmospheric air into some nitrogen com- 
pound of commercial value has extended on a systematic 
basis and on a relatively large scale over a little more 
than the last decade. The more we learn of the dif- 
ferent processes—differing essentially in the type and 
design of the are furnace employed—the more it appears 
that with respect to the yield of grammes of fixed nitro- 
gen in form of HNO, per kilowatt-hour there is not 
much choice between them; little if any progress has been 
made in this respect over the unlucky Niagara Falls 
pioneer plant of Bradley and Lovejoy. Perhaps this is 
not so very astonishing since in the essential principle all 
the processes are alike. 

“But progress has been made in raising the concentra- 
tion of NO in the gas mixture which leaves the furnace, 
and very much progress in simplifying the design. With- 
out making any invidious comparisons, the enormous ad- 
vance made in simplifying the construction is evident; 
this must find its expression in doilars and cents in the 
first cost of the plant. How important this is for a new 
industry will be clear to anybody only slightly acquainted 
with the ways of capitalists, who are, after all, very 
human like the rest of us. 

“With respect to the yield of fixed nitrogen per kilo- 
watt-hour we may compare the nitrate process with the 
calcium cyanamide process, which, though essentially dif- 
ferent, is also a method of atmospheric nitrogen fixa- 
tion. If one kilowatt-hour produces 70 grammes HNO, it 
binds 16 grammes of nitrogen. On the other hand, in 
good commercial cyanamide practice one kilowatt-hour 
binds some 70 grammes of nitrogen in form of cyana- 
mide. Naturally such a comparison, though interesting, 
is quite one sided. 

“In a recent discussion before the New York section 
of the American Electrochemical Society Dr. M. Loeb 
pointed out that as the formation of NO from air at the 
temperatures of the are represents equilibrium, the 
attempt should be made to remove the NO in some way 
from the air by absorption in some suitable body so that 
in order to re-establish equilibrium new NO would be 
formed, etc. Dr. Whitney pointed out that such absorp- 
tion might be very difficult at the enormous temperature 
of the arc. Yet the principle is plausible. In Haber’s 
synthesis of ammonia—another instance of fixation of 
atmospheric nitrogen—such absorption is carried out and 
makes the process really practical. But here we work 
in the cold and absorption is comparatively easy. Clearly, 
the whole subject is in a state of evolution. It was first 
vigorously attacked by electrochemists with their inborn 
insurgent spirit. It is now being taken up by conserva- 
tive business men. Such a combination must prove in- 
vincible in the end.” 


A Demonstration of the Possibility of a 
Hygienic Milk Supply 

M ANY conditions injurious to the public health are 

still maintained through thoughtless adherence to 
traditional practices, but this evil will be gradually abated 
as the labors of the men who have devoted their energies 
to the promotion of hygiene become more widely known 
and appreciated. This result will probably be promoted 
by the International Hygiene Exhibition, which will soon 
be opened in Dresden, and at which, according to Hygieia, 
the official organ of the exhibition, the question of milk 
supply will receive consideration commensurate with its 
great importance. 

This section will be especially interesting because it 
will show how well science and commercial industry can 
work together in this field and will demonstrate the prac- 
ticability of a hygienic milk supply. It will contain a 
model laboratory equipped with apparatus for the prac- 
tical application of methods which were recently confined 
to laboratories of research. The development of methods 
of examining milk is obviously of capital importance, 
for accurate and easily applied tests of milk for chem- 
ical composition, physical properties, alterations, adul- 
terations and impurities of every sort are necessary to 
the establishment of rational and hygienic methods of 
milk production, supply and utilization, and to the form- 
ulation and enforcement of legal restrictions. 

The bacteriological study of milk has revealed conditions 
of alarming import. It has long been known that the 
high death rate among infants in the first year of life 
is caused chiefly by bacterial infection, and it has been 
learned more recently that tuberculosis, typhoid fever 
and cholera, as well as the dreaded summer diarrhoea of 
children, are often propagated by impure milk and milk 
products. Through the carelessness of the rural popula- 
tion, especially, milk is often contaminated with the germs 
of both bovine and human diseases. The exceedingly com- 
plex constitution of the visible dirt so often found in milk 
will be frily illustrated at the exhibition. 

The reform must commence on the farm as the evil 


wrought by uncleanliness in the stable and dairy can with 
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difficulty be remedied. Hence hygienists demand the in- 
troduction of aseptic methods to an extent which appears 
excessive, at first glance, but which is so practicable that 
it is already in practice in many model dairy farms, as 
will be shown by instructive models and photographs. 

Although it is impossible to exclude germs as com- 
pletely in the dairy as in the operating room and the bac- 
teriological laboratory, it is possible, even in small estab- 
lishments, to maintain a standard of cleanliness which will 
entirely exclude visible dirt from the milk and will reduce 
bacterial contamination to a minimum. 

These exhibits are designed especially to show what can 
be accomplished under the conditions of practice and to 
prove that hygienic reform rather increases than dim- 
inishes the profits of the milk business. The small farmer 
who keeps one or two cows will derive particular benefit 
from the exhibition of improvements, which have stood the 
test of experience, in stable construction and equipment. 

There will also be an exhibition of sterilizing appli- 
ances and a demonstration of the alteration produced in 
milk by sterilization. Many of the germs in milk show 
astonishing vitality and resistance to bacterial agents, but 
radical and violent sterilizing processes generally injure 
the quality of the milk. 

The problem is to avoid the evils flowing from this 
source, such as “Barlow’s disease,’ caused by feeding in- 
fants with milk boiled too long, and yet to destroy the 
bacteria. 

Finally there will be an exhibit of improved methods 
and appliances employed in making butter and cheese, 
and demonstrations of the nutritive and pecuniary value 
of these and other milk products, including the commonly 
underestimated skim milk. In this section it will be 
shown that although bacteria are generally injurious, 
certain bacteria are very useful in the production of 
kumyss, kefir and other valuable milk products. 


Artificial Diamonds 

HE fact that diamonds are simply crystallized car- 

bon was discovered by Lavoisier and Sir Humphry 
Davy 150 years ago. Davy attempted to produce arti- 
ficial diamonds by placing charcoal and graphite (which 
is another crystalline form of carbon) between the poles 
of powerful galvanic batteries, but obtained only fused 
masses of the silicates which the charcoal contained. 

In 1839 Liebig wrote to Wochler that he had succeeded 
in making diamonds by crystallizing carbon from an 
aqueous solution, and promised to send Wochler an arti- 
ficial diamond as thick as his thumb, but there is no 
record that the promise was kept. Liebig asserted that 
minute diamonds could be seen glistening in sunlight in 
common charcoal. 

Other experimenters claimed to have produced dia- 
monds by decomposing a solution of phosphorus in car- 
bon disulphide and by heating charcoal in the electric 
arc, but these claims are merely examples of the mis- 
takes which abound in the history of every science. 

Artificial diamonds were, possibly, first produced in 
the seventies of the last century, by the English chemist 
Hannay, who obtained small crystals, said to possess the 
form and hardness of diamonds, by heating petroleum 
hydrocarbons and nitrogenous bone oil with metallic 
magnesium in sealed iron tubes. Marsden may also have 
obtained diamonds by heating silver inclosed in a mass 
of charcoal. Both of these claims, however, are dis- 
puted. 

The first unquestionable success was obtained by the 
French chemist Henri Moissan by a very ingenious and 
rational process, based on a study of the conditions in 
which natural diamonds are found. “Moissan’s chemical 
researches had proved that diamonds often contain im- 
purities, consisting chiefly of iron and silicon, and he 
discovered microscopic crystals, which he recognized as 
diamonds, in several meteorites, notably in one which 
fell in Devil’s Gulch in Arizona. 

Moissan conjectured that the great pressure produced 
in the interior of the meteorite by the formation of a 
solid crust, while the inner portion was still fused, had 
caused some of the carbon dissolved in the meteoric iron 
to be deposited in the crystalline form. In order to test 
this theory Moissan invented an electric furnace, con- 
sisting of a block of limestone, hollowed out for the re- 
ception of a crucible, and provided with two electrodes 
of carbon inserted through lateral orifices. The electric 
arc formed by these electrodes in the interior of the fur- 
nace produced a temperature of about 6,300 deg. F. 
Moissan employed a crucible of carbon, which was filled 
with a mixture of iron filings and pulverized charcoal. 
After the contents had been fused the crucible was cooled 
by immersing it in ice-cold water. This sudden chilling 
converted the iron in contact with the wall of the cruci- 
ble into a solid crust, which imprisoned the hot and liquid 
mass within. As iron expands in solidifying, the gradual 
solidification of the interior mass, as it continued to 
cool, produced an enormous pressure. After the entire 
mass had become solid it was dissolved in acid. The un- 
dissolved residue was found to contain minute diamonds, 
the largest of which had a dianeter of 1/36 inch. 

Fisher modified Moissan’s apparatus by placing beneath 
the furnace a vessel of water into which the crucible 
could be instantly dropped. This increased the sudden- 
ness of chilling, which is a very important factor in- the 
process, 


An article in the Technische Monatshefie, from which 
these facts are gleaned, adds that Friedlaender and Von 
Hasslinger have come to the conclusion that a genetic 
connection must exist between diamonds and the rock in 
which they are found. These chemists succeeded in pro- 
ducing microscopic diamonds, 1/25000 inch in diameter, 
by fusing olivine with charcoal. By substituting arti- 
ficial olivine for the natural mineral and effecting the 
fusion with the aid of thermite, they obtained larger 
crystals. None of these artificial diamonds, however, ex- 
ceeded 1/500 inch in diameter, so that this process, like 
Moissan’s, possesses no practical value. 

Sir William Crookes, in experiments on the explosion 
of cordite in closed vessels, in which a pressure of 8,000 
atmospheres and a temperature of 9,750 deg. F. were at- 
tained, found minute crystals of carbon in the residue 
left by the cordite. 

These are the simple facts in regard to the artificial 
production of diamonds. The problem was solved theo- 
retically by Moissan, but it has not yet been solved prac- 
tically, because the diamonds produced are too smai! to 
have an appreciable commercial value, 


Pragmatism in Science 

N a recent number of Science Prof. Sedgwick Minot 

refers as follows to some of the metaphysical questions 
which arise with regard to the fundamental assumptions 
of science: 

“Scientific men base their work upon a series of as- 
sumptions: first, that there is absolute truth, which in 
cludes everything we know or shall know; second, that 
we ourselves are included in this absolute truth; third, 
that objective existence is real; fourth, that our sensory 
perception of the objective is different from the reality. 
These conceptions constitute our fundamental maxims, 
and even when not definitely put in words they guide all 
sound scientific research. Metaphysicians find such max- 
ims interestingly debatable, but science applies them un- 
hesitatingly and is satisfied because their application suc- 
ceeds. Philosophy, ever a laggard and a follower after 
her swifter sister, has lately and somewhat suddenly 
termed the scientific habit of work pragmatism and has 
taken up the discussion of it with delightful liveliness. 
Let us acknowledge the belated compliment. and continue 
on our way. 

“The practical result of the four maxims has been that 
we further assume that all errors are of individual human 
origin and that there are no objective errors. We make 
all the mistakes, nature makes none. To render the pur- 
suit of new knowledge successful our basic task is to 
eliminate error, or in other words to decide when we have 
sufficient proof. The elimination of error depends prim- 
arily upon insight into the sources of error, which, since 
methods of all sorts are employed, involves an intimate 
technical acquaintance with the methods, with just what 
they can show, with what they cannot show and with the 
misleading results they may produce. In the laboratory 
training of a young scientific man, one chief endeavor 
must always be to farailiarize him with the good and the 
bad of the special methods of his branch of science. Not 
until he thoroughly understands the character and ex- 
tent of both the probable and the possibie errors is he 
qualified to begin independent work. His understanding 
must comprise the three sources of observational error, 
namely, the variation of the phenomena, the imperfec- 
tions of the methods and the inaccuracy of the observer. 
The personal equation always exists, although it can be. 
quantitatively stated only in a small minority of cases, 

“We think of science as a vast series of approxima- 
tions and our task is constantly to render our approx- 
imations closer to absolute truth, the existence of which 
we take for granted. 
best we may, treating them in large part and at least for 
the time being as if they were accurately true, yet mean- 
while we remain alert to better them. This has long been 
the standard of scientific thought. It is the pragmatic 
attitude of mind, but its new name has not rendered it a 
novelty.” 


We use our approximations as 


A Ticket-making Machine 
CCORDING to the Engineering News a ticket-mak- 
ing machine has recently been installed by the Long 

Island Railroad Company at its Flatbush Avenue station 
in Brooklyn, N. Y. The machine was manufactured in 
France, where a number are said to be in service, and 
is the first one of its kind to be used in America. By 
its use the ticket agent can in a feW seconds make a 
ticket between the issuing station and any other point on 
the division. Besides the two stations the ticket also 
has the date of issue, the purchase price, and a number, 
dependent upon the class and destination. Four classes 
of tickets may be issued, whole fare one way or excursion 
and half fare one way or excursion. Besides the ticket 
the machine also prints two paper record slips for the 
use of the auditing department and acts as a cash reg- 
ister by recording the total sales. The stations and 
kind of tickets are indicated on dials on top of the ma- 
chine. These are set by the operator, who pushes a lever 
which brings the plates into position, a small electric 
motor then completes the operation. It is said that the 
machine is so satisfactory that others will be installed, 
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Unsinkable Fishing and Life- 
saving Boat 


T IS NOW some nine years since the 
Anthony Pollacl prize for life saving 
ippar tus was offered, but hitherto no 
ird has been made, although many com- 


submitted various devices in 
prize None of the inven- 


“were deemed worthy of the 


petitor have 
claim of thi 
tions ubmitted 


bys 
recotn pens my 





the judges. The reason for 


doubt largely in the fact 


this no Hes very 


that it requires an experienced naval en- | 
gineer to design a boat which satisfies the 
ery rigorous conditions laid upon the craft 
lesigned for these very special purposes. 


An attempt to solve the problem, which P| 


pears to present some special merits, has | 
ecently been put forward by M. Pitre. It} 
is d fulfill a double function, 


esigned to 
namely, in the first 
ind secondly, to take the place 
of the boats in use in 
France and other countries. These boats 
ire of very light build, pointed fore and aft, 


place to serve as a 
lite wat, 


ordinary fishing 


and in them the fishermen carry on all the 
which are not performed on 
The present form of fish- 


imported from 


oper itions 
board the. vessel. 
ermen’s boat 
Canada, 
Newfoundland 
is equipped with a number of these boats. 
The crew use them for taking out the nets 
and for raising the draft, and often go out 
quite a distance from the vessel. The 
use of these boats unavoidably claims a high 
toll of accidents, as they are very unstable 
and difficult to handle. It is a frequent 
occurrence for the crew to be lost in the 
fog and to drift around for many days, un- 
ible to rejoin their vessel, and exposed to 
death 


nd hunge r 


ippears to be 
for it is very much in use in the 
regions, where each vessel 


the waves or by exhaustion 
The reason that this old type 
still used in spite of its many 


from 


of boat i 
disadvantages and perils, is its simple con- 
struction and. small cost. It is a flat-bot- 
tomed boat resembling somewhat the Chi- 
nese sampan, and its form is convenient in 
that a number of such boats can be stacked 
up one over the other, a pile of six boats 
occupying but very little space on board the 
vessel, 

The endeavor has. been made to replace 
these boats bw some safer type. With this 
end in view M. Pitre has adopted a shape 
essentially similar to that to which the fish- 
ermen are accustomed, in the hope that 
they may be the more readily induced to 
idopt the new model, even though a some- 
incurred by thus 
following the old form. At the same time 
is designed distinctly as a life 


what greater expense is 


the hoat 
boat, and with a view to competing for the 
Anthony Pollack prize a description has 
been duly filed at the National Arts and 
Crafts Institution of Paris. The new boat 
is built of steel and conforms in general 
to the French regulations relating to the 
design of life boats. Tt has a capacity of 
105 cubie feet. At each end are water- 
tight compartments 4 and D, which render | 
the boat unsinkable. There are also two 
intermediate water-tight compartments FP 
ind ©, which serve at the same time as 
arsmen. Each compartmen! 
has a porthole closed with a water-tight 
cover. The compartment B is used to stor 
drinking water. In the same way compart- 
ment © holds the solid provisions for the 
men, and as the crew is small sufficient can 
he carried to last for quite a number of 
days. In the ends of the boat extra changes 
of clothes are stored in a dry place. One 
of the special points considered in the de- 


seats for the 





sign of the boat is the possibility of its 
In such an event a good hold i! 
presented to the hands of the crew by two! 
perallel keels running along the bottom of | 
the boat, and as the boat is quite flat-bot- | 
tomed, the crew can remain in this posi- 
tion without serious discomfort fer quite a 
while, provided they have a good supply of 
food. 

In order to insure this an ingenious ar- 
rangement enables them to gain access to 


capsizing 


the food, there being a set of portholes in| way as the portholes on the upper side of 
the bottom of the boat, communicating with| the boat. Thus food, water, and clothing 
the four compartments in about the same} can be drawn from the boat as occasion 


























The old form of boat when capsized 
would support only one man. 


The new and the old form of boat, showing 
the general similarity of the two. 












































Longitudinal section and plan view of the new boat, showing the watertight 
air compartments A, B, C, D. 

















See a 


View of the capsized boat, exposing the portholes through which access is 
gained to the food and water. 

















The boat capsized and the crew of four supported on the upturned bottom, 
UNSINKABLE FISHING AND LIFE-SAVING BOAT 





arises. One of our engravings shows the 
men supporting themselves upon the bot- 
tom of the upturned boat. The design of 
M. Pitre’s boat appears to be very prac- 
tical, rendering it thoroughly adapted 
both for general use for fishermen, and also 
for life saving purposes. It has success- 
fully passed through a number of tests 
both at sea and in the river. Our views 
were taken on the River Seine. 


Death of William L. Aughin- 
baugh 

HE death of William Larimer Aughin- 

baugh, former Principal Examiner of 
the United States Patent Office, took place 
at Monrovia, California, February 17th, 
1911, to which town he came in hopes of 
regaining his health after resigning from 
the government service over four years 
ago. 

Mr. Aughinbaugh was born in Shippens- 
brug, Pa., April 26th, 1846, and learned the 
printing business. A mere boy at the out- 
break of the Civil War, he enlisted at Cin- 
cinnati, Ohio, in Company E of the Fifth 
Ohio Volunteer Infantry, and was after- 
ward transferred to Company I of the 
same regiment, being honorably discharged 
from the army June 13th, 1865, at the close 
of hostilities. He was wounded at the bat- 
tle of Chancellorsviile, and afterward 
taken prisoner and confined in Libby 
Prison. In company with his regiment he 
was sent from Alexandria, Va., to New 
York city to suppress the draft riots. 
After his discharge from the army he went 
to work on the Cincinnati Enquirer, and 
later came to Washington as an employee of 
the government printing office. He took 
the Civil Service examination and was ap- 
pointed to the Patent Office, where he served 
thirty years, three as law clerk and sixteen 
as Principal Examiner. Being a graduate 
of law, he was also a member of the district 
bar, aS well as the bar of the Supreme 
Court of the United States. 


Brief Notes Concerning Inventions 

Patents at Sea.—While, ordinarily, Uni- 
ted States patents extend only throughout 
territory under the jurisdiction of the Uni- 
ted States, they have a further force in 
that they extend to United States ships to 
the same extent when they are on the high 
seas as if they were solid on United States 
territory. Also the manufacture or sale of 
a patented article on board a foreign ship 
while in a United States port would in- 
fringe a patent for such article, although 
the mere use of the article on such foreign 
ship would not likely constitute an infringe- 
ment of the patent rights. 

The Stupendous Value of Trade-mark 
Rights.—The attorney for a large north- 
western milling corporation told the 
writer his company would spend millions in 
defending its trade-marks: the manager of 
a patent medicine concern, based on a 
trade-mark and capitalized for less than 
$25,000, said his company spent $1,000 per 
day advertising, and the attorney of an- 
other patent medicine company whose trade- 
mark is known in practically every house- 
hold, stated that the output of his com- 
pany was five car loads per day and was 
worth $16,000 per car load, a total of 
$80,000 per day. Yet we find many manu- 
facturers who advertise widely, foolish 
enough not to avail themselves of the pres- 
ent highly favorable trade-mark law, which 
reduces the experse of litigation and gives 
other advantages. 

As Others See Us.—He is an assistant 
examiner in the Patent ‘Office, and at the 
time of the story was examining the official 
class of “Brushing and Scrubbing.” His 
small daughter, one day, was in the com- 
pany of a number of other little girls who 
were telling where their respective fathers 
worked. When it came her turn she said: 
“My father does brushing and scrubbing 
down at the Patent Office,” 
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LEGAL NOTICES 


PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, Sew Yerk, vor 
625 F Street, Washington, D. C., in regard 
to securing valid patent protection for their im- 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Ours isthe Oldest agency for securing patents; 
it was established over sixty-five years agu. 


MUNN & CO., 36! Broadway, New York 
Branch Office, 625 F St., Washington, D.C. 























Classified Advertisements 


Advertising in this column is 7 cents aline. No jess 
than four nor more than /2 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remitiance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY,-— You will fina 
juquiries for certain ciasses of articles numbered in 
consecative order. If you manufacture these goods 
write us at once and we wili send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where mauutacturers do not respond promptly the 


inguiry may be repeatea. awe 
MUNN&& CO., Ine. 





BUSINESS OPPORTUNITIES. 


BIG MONEY WRITING SONGS. Thousands of dol- 
lars for anyone who can write successful words, or mu- 
sic. Past experience unnecessary. Send us your song 
poems with or without music, or write for free par- 
ticaiars. Publication guaranteed if acceptable. 

H. Kirkus Dugdale Co., Dept. 3, Washington, D.C. 


BIG PROFITS. Selling Vulcan Fountain and Stslo 
Pens. Well! advertised, easy to sell. Write for cata- 
jonue. libera) discounts. J. F. Cilrich & Company, 

Thames Street, New Yor 


WANTED - Large manufacturing company in Nerth- 
ern Ohio, with its own plant. very strong tinancially 
and doing rapidly increasing business, desires another 
article or specialty which they can market with their 
own, to either the retail drug or stationery trade, or 
both. Will take entire output of article, or manufacture 
it if possible. Would consider either a staple or a 
specialty, but it must be a “repeater.” i. e., can he sold 
to the same consumer again and again something of 
which the consumption is rapid and continuoas. Ad- 
dress with full particulars, and descriptive printed 
matter if possiole. * Factory,” Drawer 8, Toledo, Ohio. 


BASI” INVENTIONS WANTED.- 1 will consider the 
purchase of one or more inventions, broadiy protected 
by patents allowed or applications on which bruad 
ciaims bave been granted. Only inventions with broad 
commerci:] possibilities will be considered and prefer- 
ence will be given to inventions relating to the paint 
and varnish or paint specialty trades. Give fall des- 
cription. J. P. F., P.O Box 40, Gayside. Long Island,N.Y 


FOR SALE. 


MANUFACTURING BUSINESS—Outrignt or part; 
Presses and special machiners: established trade with 
best concerns in U.S. Reason, sickness. B. L. Wright, 
212 Kast 6th Street, Chicago, Lilinois. 


FOR SALE,—I just invented easy constructed Steam 
Turbine, economy of fuel, it can be reversed rapidiy 
backward while making the forward motion. © all, write 
Prof. Cesare Franco, 23: East 117th Street, New York. 


THE DEAF HEAR INSTANTLY with the Acousti- 
con. For personal use, also for churches and theatres. 
Spec ial instruments. You must hear befure you pur- 

ase. Booklet free. General Acoustic Company, 207 
Beaufort Street, Jamaica. New York City. 


RICE AUTOMATIC RATLROAD & STREET CAR 
SWITCH is the most practical and durable Automatic 
Switch on the market. Simplest in construction, 
cheapest in up-keep Some foreign rigbts for sale. 
Correspondence solicited. Address: Rice Automatic 
Switeb Co., Box 174, Fort Smith, Ark. 





WANTED, 


LOCAL REPRESENTATIVE WANTED.—Splendid 
income assured right man to act as our representative 
after learning our business thoroughly by mail. Former 
experience unnecersary. All we require is honesty, 
ability. ambition and willingness to learn a lucrative 
business. No soliciting or traveling. This is an excep- 
tional opportunity for a man in your section to get into 
a big-paying business without capital and become in- 
dependent for life. Write at once for full particulars. 
Address E. R. Marden, Pres Vhe National Co-operative 
Real Seeate Compauy, 1. 378 .Marden Building, Wash- 
ington, D. C 


WANTED. A partner witk sufficient money. Patent 
No. 908,379, whereby an engineer can open and close bis 
own switch, from the moves train, by electricity. 

. F. Bath, Bisbee, Arizona. 


WANTED a a for my newly patented 
ten pin toy alle For partic’ uiars see this paper, 
next coiumn RéGrese : geo. A. Wehner, Savannah, 
Ga., 420 Habersham Street. 


LISTS OF MANUFACTURERS. 


COMPLETE LISTS of manufacturers in all tines sup- 
plied at short notice at woderate tates Smal! and 
special lists compiled to :rder at various prices Es- 
timates shoaid be obtained m advance Address 
Muun & Co., Inc., List Department. Box 773. New Y ork. 





INQUIRY COLUMN 


Inquiry No. 9218.—Wanted, the names and ad- 
dresses of manufacturers of outfits tor salting almonds 
and peanuts 
Inquiry No. 92:23.—Wanted, to buy machinery 
for making sugar of milk. 
inquiry No. 92:24.— Wanted, to buy a machine for 
making flat-sided popcorn cakes. 
Inquiry No. 92:25.— Wanted, to buy a motor driven 
floor scrubbing machine. 
Inquiry Ne. 92:26.— Wanted, a concern able to 
grind and polish hammers. 
Inquiry No. 92°27.— \V anted, a power-driven saw 
for cutting down pine trees twenty inches in diameter. 
Inquiry No. 92:2S.— Wanted, to buy tabric tufting 
machines. 
Inquiry No. 92:29.— Wanted, addresses of mapu- 
facturers of an alloy calied Duraiuminum. 
Inquiry No. 9231.—Wanred, addresses of owners 
of water falls baving a four-foot fall and upwards. 
Inqriry No. 923:2.— Wanted, addresses of man a- 
- turers of engines that can be run with crude ou. 
nquiry No. 9233. Wanted. a roller or other de- 
vi e for skinning a beef in rapid, economical manner. 
uiry No 9234. Wanted a smal! specialty of 
quinten walability to sell from $8 to $10. Proper arti- 
financed, 


RECENTLY PATENTED INVENTIONS. 


These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Advertising Department of the ScIreNnrTIFIC 
AMERICAN. 


The weekly Index of Patents issued by the United 
States Patent Office will be found in the Scientific 
American Supplement. 


Pertaining to Apparel. 

ARCH SUPPORT.—L. Dvuriev, New York, 
N. Y. The object here is to provide a support 
for boots and shoes arranged to permit of con- 
veniently placing it with a view to properly 
support the arch of the foot without produc- 
ing discomfort while walking or resting. Use 
is made of a pocket having a heel extension 


having a convex top, and a flexible terminal 
at the inner side capable of following the in- 
step portion of the shoe upper. 


Electrical Devices, 
TELEPHONE MOUTHPIECE.—Louis 
STEINBERGER, Brooklyn, New York, N. Y. This 


the improvement of the sanitation of the 
mouthpiece, and also to provide for increasing 
its strength for rendering its various portions 
readily accessible and for otherwise improving 
its general efficiency. The device is of such 
form as to provide a surface comparatively 
free from lodging places for bacteria and other 
disease germs. The complete structure enjoys 
a minimum of abrupt corners, and the material 
used in the mouthpiece insures perfect bracing 
strength. 

CONTACT FOR INDUCTION COILS.—.. 
McINTyre, Jersey City, N. J. The intention 
here is to provide a contact for induction coils 
and like electrical apparatus, arranged for at- 
tachment to or removal from a carrier, to 
allow convenient and quick replacing of the 
worn out or used up contact by a new one 
and without 
apparatus. 


Of Interest to Farmers, 


PLANTER.—G, F. W. Harris, Jr., Bunker 
Hill, Ill. The purpose of this inventor is to 
provide a simple and inexpensive device, 
adapted for 
| planter, to take the place of the usual runner 
and which will cut a smooth and uniform 
trench to receive the sume and will cover the 
seed after it is planted. 

MARKER ATTACHMENT.—L. R. Turner, 
Long Pine, Neb. This attachment is operable 
by the driving axle or other driving mechanism 


rows of plants or hills, can be automatically 
disposed into a plurality of positions operative 
and inoperative, in which the construction is 
simplified by the reduction of the number of 


eliminate the possibility of injury to the arm 
should the line attached thereto and holding 
it in position be broken. 


Hardware and Tools, 
RESILIENT COMPOUND LEVER.—W. V. 
GILBERT, Kings Chambers, London, England. 
This invention relates to levers formed of 
spring material and having lever arms, and a 
back part connecting the lever arms and being 
so constructed that when the back part is sub 
jected to lateral compression applied to its 
ends the said arms are caused to move in an- 
| other direction, that is to say, approach each 
other at their free ends, and when such part 
is released from pressure, the device resumes, 

or springs back to its normal form. 





Pertaining to Recreation, 
AERIAL TOY.—F. A. Terry, San Francisco, 
Cal. In the present patent the invention in- 


other object from a string or wire that may 
be connected with a kite, and for automatically 


reaching the proximity of the kite. 
signed to form a highly amusing toy. 

GAME APPARATUS.—Grorce A. WEHNrR, 
420 Habersham Street, Savannah, Ga. The 
aim of this invention is to prov:de a device 
which may be used as a parlor entertainment. 
At this ten pin board shown in the engraving, 
the players sit opposite each other and are 





TEN-PIN GAME APPARATUS. 


provided with pins, balls and a shooter. The 
collapsible hoods A and A’ catch the pins and 
balls. In the very simple shooter the rod R 
1s pulled back, A slight pressure at P will 
release it and send forth the ball with the 
accuracy of a billard cue. All games practised 
on the usual bowling alley can be played on 
this board. 

Note.—Copies of any of these patents will 
be furnished by the Screnriric AMERICAN for 
ten cents each, Please state the name of the 
patertee, title of the invention, and date of 
j -uss pauper, 
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releasing such parachute or other object upon | 
It is de- | 


and a sustaining plate within the pocket and | 


invention has for its more particular purpose | 


disturbing any part of the | 


attachment to the leg of any | 


of the planter, by means of which the marker | 
for indicating the positions to be occupied by } 


parts, and in which the marker is jointed, to | 


cludes means for suspending a parachute or | 

















Results are 


VERY manufucturer or business man 

who has hauling to do is vitally in- 
terested in Motor Trucks—either as a 
factor in reducing the cost, or improving 
the effectiveness of the service in his delivery 
department. Motor trucks must either re- 
place three or four teams, 
economy~—or carry heavier loads, thereby 
showing greater capacity—or by making 
more frequent deliveries, they must improve 
the service. Any of these three proposi- 
tions would save money for the owner 
of the trucks either directly or indirectly. 
(i White Motor Trucks are sure to 
secure itleast two or more of these benefits 
to every owner because they have ample 


— — because they 


erful engines and because they are well 
built of materials to endure. Having simple 
engines, White trucks require a minimum 


of attention and are idle 


Further, because the engine is simple, every 
part is easily accessible and any minor 
justment may beeasily and promptly made. 


White Trucks 
Well Built 


(i White trucks are economical because 
the engine is econornical, being of moder: 


size— the White engine 


ing the long-stroke which secures 
benefit of every atom of power Because of 
its simplicity, an ordinary team-driver can 


operate a White truck. 


untiring and work from morning until 
night without rest—-twenty-four hours if 
necessary —their capacity only limited by 
the capacity of their drivers. 

@_ Manufacturers in every part of the 
country are making use of White trucks 
to secure phenomenal results. Let us tell 
you the story of fuel consumption, 
tenance expenses and tire bills. 


Let us send you today 


catalogues and other literature. 





838 East 79th Street, 


Wanted 
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THE WORKING PARTS OF THIS 
TYPEWRITER WEAR BUT DO 


not wear out, and it simply 


> 


runs “‘sweeter’’ and smoother 


after long, hard use. 


Engineers and mechanical experts—men 


who are influenced solely by facts as 
established by critical, analytical compara- 


tive tests —repeatedly decide in favor of the 


L. C. SMITH & BROS. 
TYPEWRITER 


ALL THE WRITING 
{LWAYS IN SIGHT 












Because, by its spe- 
cial inbuilt devices, 
it does ali kinds of 
typewriter work by 

the short cut -in 
easy, time-saving 
ways Ww ith ae. 


least effor on,/ 
ic aa 


Bat, more particularly, because it is 


BALL BEARING 
THROUGHOUT 


Not only the typebars, which are the vital 
but the 


carriage, and the shift mechanism, all move 


feature of every writing machine, 

with perfect ease and exactness on scien- 

tifically constructed bail-bearings, while the 

principle is applied in a modified form 

(Roller Bearings) even to the key levers. 
Write today for the Illustrated Book 


L.C. Smith & Bros. Typewriter Company 


Head Office for Domestic and Foreign Business 
SYRACUSE, N. Y., U.S. A. 


Branches in All Large Cities. 





Learn Watchmaking 


We teach it thoroughly iv as many months as it 
formeriy took years Does away with tedious appren- 
ticeship. Money earned while stadying. Positions se- 
cured Kasy terms. Send for catalog. 


#1. LOUIS WATCH MAKING SCHOOL, St. Louis, Mo. 


MAKE MONEY FROM 
OTHERS’ FUN 


Owners of our Famous Merry- 
Go-Rounds frequently make 
from $8,000 to $10,000 year- 
ly. lisa big- paying, healthful 
business. Just the thing for the 
man who cant stand indoor 
work, or i* not fit for heavy 
work and has some money to 
4 invest ina money-maker. We 

ss make everything in the Riding 
Gallery line from a hand-power Merry- Go- Round to the high- 
est grade Care wusselles - hey are simpte m constructhon and 
require no special knowledge to operate. White to-day for 
catalogue on particulars 


HERSCHELL-SPILLMAN COMPANY 
167 Sweeney St., North Tonawanda, N. Y. 








Let the Red Devil ea Motor Peon 


pore B Me ior. I y perfect, runs 








CATALOGUE 





AnD 
LARGE SHEET 
}-Inct 
FREE Rn 
Wheel 


WRITE TO-DAY 


DIVINE WATER MOTOR COMPANY 
Dept. 12. Utica, New Vests a 8. A. 


For the nar var lox 
free booklet on “Theory and Design of Water Motors 


al herdware te le li send you 





The Problem of Waterproofing 


(Continued from page 2738.) 


\ number of special coatings for cement 
have recently been placed on the market, 
the makers of which all claim that they will 
successfully withstand the action of the al- 
kali in the cement. It is the action of the 
alkali in the cement which causes the de- 
struction of an ordinary linseed oil paint, 
especially when applied to a new concrete 
surface. The waterproofing qualities of a 
number of these special cement coatings 
are in many cases greatly overdrawn. 
Therefore, in selecting a paint the purchaser 
will do well to test it for himself. The 
simplest way to do this is to. procure a 
fairly porous brick and give it as many 
coats of paint as are intended to be given 
to the wall which is to be painted. (Two 
coats are always better than one, especially 
if a light color is to be used.) 

After the coating on the test brick is 
thoroughly dry, have it weighed and make a 
note of the exact weight. Then put the 
brick in a pan or pail, in which there is 
just enough water to completely cover it. 
Allow it to remain submerged for at least 
twelve hours, and then remove it and after 
wiping off all of the surface water again 
and compare its weight with the 
weight before it was submerged. The dif- 
ference in weight will show just how much 
water went through the coating and was 


weigh it, 


tests as described above with various paints, | 
keeping careful notes of all results. » | 
paint which shows the greatest nese Ml re-| 
sisting qualities will be the one to use. In 
making the above tests be sure to see that 
the bricks are thoroughly coated, and that 
plenty of time is given for the paint to cure 
or harden before they are submerged in 
the water. Aside from the colored coatings 
mentioned above there are a large number 
of so-called colorless waterproof coatings 
on the market. 


These are intended for use where one 
wishes to retain the natural color of the 
concrete. They are also largely used as a 
preservative for limestone, sandstone, etc. 
Probably one of the oldest materials used | 
for this purpose is the ordinary commercial 
paraffine. This is applied to the surface 
hot with a brush. Then the surface thus 
treated is subjected to heat, which opens 
the pores in the stone or cement, and al- 
lows the paraffine to enter into all of the 
small crevices and voids, thus sealing them 
up and preventing any further moisture 
from entering into the mass. 

{ll the commercial waterproofing prep- 
arations depend for their action on the 
principle of penetrating into the mass and 
filling up the voids. Most of them are sold 
in liquid form, gasoline being used as the 
solvent and saturant. Care must be taken | 
in using materials of the above nature, as 
the majority of them accomplish their ob- 
ject by the.incorporation of wax and grease. 
Therefore, if they are used to excess a most 
objectionable greasy and glossy appearance 
will be given to the surface. This is espe- 
cially true if they are used when the 
weather is at all cold. 
Aside from keeping the dampness from 
penetrating through the concrete, a good 
waterproofing will also help materially in 
preserving the surface from deterioration 
caused by the elements. Every one who 
has paid any attention at all to concrete 
has noticed the small cracks which appear 
on its surface. Waterproofing the surface 
will to a large extent prevent these cracks, 
as in many cases they are caused by damp- 
ness penetrating through the surface and 
then freezing. It is especially important to | 
waterproof the surface of cement stucco 
which is applied on metal lath. For if this 
is not done, the moisture will penetrate 
through the cement and attack the metal, 
thus causing it to rust out and decay. The 
integral method of waterproofing is often 
used for stucco work. This has proved 
very successful in many instances. Care 
must be taken, however, to see that the 
hydrated lime or other compounds or liquid 
preparations which may be used are thor- 
oughly incorporated throughout the mortar. 
The waterproofing of concrete roofs is 
accomplished in a manner similar to that 
used for roofs which are made of other 
materials. Any of the good ready roofing 
materials may be used, laid as recommended 
by their makers. Tar and felt, as well as 
asphalt and felt, are aiso used extensively. 
One of the principal things to care for 
is to see that ample flashings and counter- 
flashings are provided for around all pro- 
jecting parts, such as parapet walls, sky- 

















lights, ventilators and chimneys, 


ibsorbed by the brick. Make a number of | 





—And Then You Talk about Fireproof Buildings 


No structure with an interior of inflammable materials ever was, or 
ever can be, fireproof. 

Replacing combustible materials with steel is not a luxury, not an 
adjunct ‘‘ well enough let alone’’— but a necessity for the absolute 
elimination of the fire hazard. The following excerpt from a letter 
from our Philadelphia office and this illustration carry their own 


arguments. . 
mA SS 





“Under separate cover we are sending you two photo- 
graphs, one of the wooden door fifteen feet east of the 
Dahlstrom door, showing what serious effect the fire had 
on the wooden door, while it did not even take the enamel 
off your steel doors. These, as you know, show the result 
of the fire on the fifth floor of the Child’s Building, 10th 
and Chestnut Streets. Your doors are the ones leading to 
the elevator shaft, put up about a year ago.”’ 


“BUILDINGS AS THEY SHOULD BE” 


a book illustrating the interiors and exteriors of a few of the world’s most prom- 
inent office buildings, apartments, residences, etc., that are equipped with DAHL- 
STROM Metallic Doors, Partitions, Trim, etc.—for the farsighted, those willing to 
be guided by results attained in modern structures exemplifying the best practice of 
fireproof, sanitary, artistic, permanent con- 
struction. To the interested. a copy of this 
book is free for 6 cents postage, 


Dahlstrom Metallic Door Co. 


Executive Offices and Factory : 
27 Blackstone Ave. J i <. 











Branch Offices in New York, Phil- 
adelphia, Washington, Chicago, 
Cincinnati, St. Louis, Cleveland, 
Detroit, Denver, Seattle, Los 
Angeles, San Francisco. 














Popular Hand Book for Cement and 


@ A concise and ene treatise on the principles and 
methods employed in the manufacture and use of concrete a 
its products in all classes of modern works. It is a standard work 


Concrete Users 
of reference covering the various uses of concrete both plain and 


By Myron H. Lewis, C. E. reinforced. Everything cf value to the concrete user is given, 
and Albert H. Chandler, C. E. — kinds — employed in i agp 
c architecture, inspection and testing, waterproofing, coloring a! 

Octavo, 43 0 pages, | 26 illus- painting, rules, tables, working and cost data. It is a thoroughly 
Price, $2.50. practical work, clearly written, systematic and logical in its 
arrangement, broad in its sc ‘and gives a lucid explanation of, 
and a a siyead pa the ya ear — em a © 
concrete design and construction. The practical value of the 

MUNN & COMPANY, Inc. is enhanced by over thirty-five useful tables, and concise state- 


Publishers, 361 Broadway, New York ments of rules and methods. 


trations. 
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THERE 1s A CARBORUNDUM SHARPENING STONE 
FoR Every SHarpenine Neev. 







This is the only hone that the average man can use 


successfully— The 
CARBORUNDUM 
RAZOR HONE 


is very hard and very sharp. It doesn’t 
simply rub the edge of the razor back and 
forth until it gradually wears away—it cuts 
the steel, quickly and evenly, producing an 
edge that is so keen and smooth that it 
makes shaving a pleasure. 

No man who owns a razor can afford 
to be without this remarkable hone. 

No. 103-F—Carborundum Hone, $1.00 

Holder for safety blades. . . 50 


Ask your Hardware Dealer or Send Direct 


The Carborundum Company 


NIAGARA FALLS, N. Y. 
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PARIS 
GA RTERS 


On every Garter 
25*-50F 
A.STEING Co. Makers 


514 Center Ave. 
CHICAGO, U.S.A. 














| ELECTRIC “o70"s 
| SPECIAL Grinders 
MACHINES Polishers 





ROTH ELECTRIC MOTORS 
198 Loomis Street, Chicago, Ills. 























RS | Magical Apparatus. 
MARTINKA & CO.. Mfrs., 493 Sixth Ave., New York 
899 Clinton Street, Ronee Wis. 
Correspondence 
Post-Graduate.and Business Law. Nineteenth 
of the several states. 
and BUSINESS 
businessanywhere. Blanks, By-Laws and forms for making stock 
many thousand companies. Reference: Any bank in Arizona 


Grand Book Catalogue. Over 700 engravings 
Corliss Engines, Brewers’ 
and Bottlers’ Machinery. 
STUDY High-Grade 
Prepares for the bar. 
year. Classes begin each month. Send for 
Chicago Correspondence School of Law 
Incorporate = #35 
full-paid for cash, property or services, free. President Stoddard, 
STODDARD INCORPORATING COMPANY, Box 8000 


2%c, Parlor Tricks Catalogue, free. 
Gze VILTER MFG. CO. 
LA instruction by 
Three Courses: College, 
catalog giving rules for admission to the bar 
506 Keaper Block, Chicago 
Your PATENTS 
Laws the most liberal. Expensethe least. Hold meetings. transact 
FORMER SECRETARY OF ARIZONA, resident agent fot 
PHOENIX, ARIZONA 








INFLATING AUTO TIRES WITHOUT EFFORT 


The Hawthorne Four Cylinder 
Automobile Hand Air Pump 
This latest departure iu Automobile 
iand Air Pumps is clamped to the 
unning board when in use and 
turned with a crank as shown in cut. 
Doesthe work quickly and with least 

ble exertion. Prices and fuily 
rated pamphlet on request. 
Prease Mention To s MaGazine 
Hawthorne Manufacturing Co., Inc. 


+ Spruce St., ridgeport, Conn 




























Send for This Puzzle To-day 


The HELLO PUZZLE is the newest 
brain teaser. You simply can’t drop it 
until you have removed the steel ring 
fr mm the celluloid disc. Easy when y« 
ree: yw how, but—t! bg us 15 
nps or coin, and 
HELLO PUZZLE. 
23 


Catalogue No. of 1000 u 


amns ng no veities, games, 
puzzles, favors, books, etc. 


THE NEW YORK NEWS COMPANY 
Dept. 8, 


15 Warren St., New York 


BROOMELL’S VACUUM CLEANER 
Ghe “VICTO 

“Tis the finest in - Land.” 

Electric Portable 4% H. P. motor—a 
perfect machine. Electric Stationary 
1 H.P. motor. You can install it your- 
self intwo hours time, Only one pipe 
required, made from slip joint nickel- 
plated tubing, furnished with ma- 
chine. Buy direct and save money. 


Victor Cleaner Co., Manufacturers, YORK, PA- 
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CRUDE ASBESTOS 


DIRECT FROM MINE 


PREPARED | R.H, MARTIN, 








ASBESTOS FIBRE | orrice. st.PAUL BUILDING 
tor Manufacturers <s<) 220B’way, New York. | 











In Fig. 3 is shown the proper method of 
arrangement for the flashing and counter- 
flashing. The flashing is shown at a and 
it should be turned up against the parapet 
wall for a distance of at least eight to ten 
inches. The counter-flashing, which prefer- 
ably is of metal, should project into the 
wall as shown at 6b. It should start at 
about twelve inches from the surface of the 
roof and should be allowed to project over 
the flashing to within about two inches from 
the surface of the roof. The inner section 





The electric vehicle is the real pleasure 
vehicle of the present and the future. The 
electric truck is the commercia! car of the 
age—because of 


The Edison 





of the parapet wall above the flashing 
should be given a good coat of waterproof | 
paint, so as to protect it from the weather. | 
This is important, for if not done, water | 
will get in and percolate down through the | 
wall. If the parapet wall is not too high 
the counter-flashing can start from under, 
the coping as shown at 4A, Fig. 3, in 
which case the waterproof coating may be 
omitted. 

Very often, in new work, the waterproof- 
ing course is extended through the entire 
thickness of the parapet wall, as shown in| 
Fig. 3 at B. This eliminates any trouble 
that might arise from leakage due to 
moisture coming in above the flashing, or 
from any water that might get into the 
wall through the joints in the coping. 

Aside from the roofing materials men- 
tioned above, there are plastic roofing com- 
positions which have given excellent results. 
These are applied with a trowel like mor- 
tar and are more or less elastic in their | 
nature, and thus allow for a certain amount | 
of expansion and contraction. Aside from | 
their being waterproof they are fireproof | 
as well, but as in the majority of seodin~! 
roofing materials the ingredient used in 
their composition is held as a secret. 

For the waterproofing of concrete swim- 
ming pools, tanks, etc., a course of tar and 
felt or asphalt and felt may be employed, 
using the same general methods for appli- 
cation as described for the waterproofing of 
foundations. If the tanks are well rein- 
forced, so as to provide against expansion 
cracks, and a good rich mixture of concrete 
is used, the integral method of waterproof- 
ing, however, will produce good results. 

If leaks should develop owing to small 
expansion cracks, they can be completely 
sealed up by a liberal coat of asphaltic 
paint applied to the inside of the tank. 
Another method employed is to build the 
tank with a more or less lean mixture of 
concrete and, when this is completed, to 
apply to the inside surface of the walls a 
good rich cement mortar troweled hard and 
smooth. Many incorporate into this coat 
one or the other of the many liquid or 
powder forms of waterproofing compounds. 
This method has proved most successful, 
not only for tanks, but also for the repair- 
ing of leaky cellar walls and floors. In 
waterproofing, always remember that the 
waterproofing, no matter of what material, 
should always be applied to side of the 
walls nearest the source whence the water 
comes. This in foundation walls is gener- 
ally from the outside, and in tanks is always 
on the inside of the walls. 

In conclusion, it should be said that 
weather conditions, as well as thorough 
workmanship, have much to do with the 
final efficiency of waterproofing. Better re- 
sults can always be obtained in warm 
weather than in cold. So bearing this fact 
in mind, never have waterproofing applied 
in winter time, unless it is absolutely es- 
sential. 





The Cement Market 


(Continued from page 278.) 


blast furnaces. This was in 1901, in which 
year a process was discovered for making 
of this material a very good grade of Port- 
land cement. It could be produced cheaper 
than the regular product, and the younger 
company was able to come into the market 
below its competitors. In 1901 this com- 
pany turned out 200,000 barrels of Portland 
cement. Last year its output was 7,000,- 
000 barrels. The addition of new machinery 
now being installed will enable this com- 
pany to turn out 10,000,000 barrels this 
year, and by 1912 its annual output will 
have reached 12,000,000 barrels. 

This competitor had for its field the en- 
tire Middle West. Peace reigned as long as 
the eastern companies kept out of that 
field. Finally trouble began to brew. East- 
ern companies could not logically enter the 
western field. Freight rates would not per- 
mit it except at a loss. But Atlantic coast 
cement did go into that territory, and it 
was not long before the young giant was 
forcing its ways into the eastern market. 

Prices were slashed right and left after 





Storage Battery 


Before the arrival of the Edison, 50 been made. Owners of Edison ex quip ped 
miles was an aver: age day’s work for an trucks think nothing of sendii them 
electric vehicle onasingle batterycharge out over routes of 75 to 100 mile son a 
-35 to 40 miles for an electric truck. single charge of the battery. 
Tod: ay, electrics equipped with the In writing for our new catalog, ask 


also for specific information in regard 
to the work of the Edison in the field 
in wnich you are most interested. 


Edison Storage Batte ‘ry are averaging 
between 100 and 150 miles on a charge, 
and records of over 200 miles have 


Edison Storage Battery Co., 132 Lakeside Ave., Orange, N. J. 


CRUISES otic ToPo'te WORLD 


During June, July and August 


Arrange your summer vacation to cover these delightful 
cruises. From Hamburg on the large twin-screw ste amships 
BLUECHER, KRONPRINZESSIN CECILIF, 
METEOR—duration 13 to 24 days. Rates $62 50 
upwards. Visiting Norway, Spitzbergen, North Cape, 
Iceland, Scotland, Orkney and Faroe Islands ° 


































Under the most desirable conditions on the floating hotel S. S. 
CLEVELAND (17,000 tons), sailing from New York, November 
1, 1911. Second Cruise leaving San Francisco, February 17, 1912. 
Duration 110 Days. Rates $650 upwards; including all 
necessary expenses aboard and ashore. Visiting Madeira, Spain, 
lialy, Eygpt (Suez Canal), India, Ceylon, Straits Settlements, Java, 
Philippines, China, Japan, Sandwich Islands and Overland Ameri- 
can Tour. ~ Write for furthes information. 
HAMBURG-AMERICAN LINE 41-45 Broadway, New Yerk 


1334 hey &: Philadelphia, 607 Boylston St., Boston, 159 Randolph St., 
Chicago, Olive St., St. 160 Powell St., San Francisco, 338 Sixth Ave. 
ittsbur; Offices in all the principal cities of the world 





Artificial Stone for Building Trim Behn. 


Bush-hammered the same as natural stone, fully as durable and indistinguishabie 
therefrom. Can be tinted to match any colored stone. We also prepare a superioi 
quality of stucco, ready mixed with cement, for immediate application. Our facilities 
enable us to make prompt shipments. 3 For information as to prices, etc., address 


SIMPSON FAIRFIELD QUARRIES COMPANY 


Drains at LONG HILL, CONN. 45 Cedar Street, NEW YORK 


BLOCK MACHINES, $30.00; BRICK MACHINES, $30.00. 


POST MOLDS, $12.00; .@ 
1st INTERSTATE MACHINERY Company, SWcAGo ILL. 





YOU CAN MAKE YOUR OWN FENCE POSTS FROM CEMENT 
AT 15 TO 20 CENTS EACH. THEY WILL LAST A LIFETIME. 








MR. HANDY-MAN’S WORK-BENCH 
is not complete without 
PARKER’S PRESSED METAL CLAMP 
Replaces the antiquated, cumbersome, wood clamp. For méchanics, ma- 
chinists, wood-workers. Made in 214 in., 3 in., 3'4 in. sizes. Prices, 25¢, 
35c, 45c, respectively. Mailed post- ail on receipt of price Special re- 
duction when ordered in quantities. Piberal discount to dealers 
JOHN L. PARKER GO. Metal  Shampiage. 


WORCESTER, MASS 





Cement Pipe and Tile 


One of the big paying branches of the cement industry. 
Cement pipe is successfully used for 
DRAINAGE 
IRRIGATION 
SEWERS 

ROAD CULVERTS 


The demand is great. 


Catalog shows both hand and 


power machiner y 


) MARSH CO. 
1, 967 Old Colony Building, Chicago 
Power Machinery a specialty. 
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‘ates Expert Advice 
orv Photography- 


A Complete Training Covering 1643 
Subjects Vitaily Valuable te Every 
(Camera Owner 





successful 
makin 


fu making— mar moneu 


volumes 





omplete 


LIBRARY “OF PRACTICAL ‘PHOTOGRAPHY 


Get Our Free Book “ Photography—Pleasure and Profit” 


now 


American Ph npeth c I xt Book Co, Adam Ave., Scranton, Pa 
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BRISTOL’S RECORDING THERMOMETERS 


Instrum indoors res is temperatures oucdvors 
mtinuously. Wrice fe ve new Balletin No. 124 
THE KEMISTOL CO., Waterbury, Conn. 


FLESCOPES 


).MOGEY 


PLAINFIELD. N. 


I WANT A. 


GOOD MAN 


To act as General Agent and District 
Manager, and appoint sub-agents for 
the sale of my FLORIDA LAND. 


No experience necessary. I pay the General Agent 850.00 
spot cash on @very sale. My terms of 65.00 a month for 
a 10-acre farm (ne interest, no taxes) makes It possible 
to sell nearly everybody 200.00 IV GOLD free every 
month to my beetmen, Also one Grand Prize of 81,000 
in Gold Coin. No capital required, but man must have 
a standing in bie community and be willing to work. If 

ou think you can fill the biil, send for my “Confidential 
Circular to General Agents,” aad “Selling Manual.” 
Both free if you are the first to epply from your locality. 


E. C. HOWE 
104 Hartford rd Building, Chicago, Il. 


BRASS and ALUMINUM CASTINGS 


¢ apttalists, patenieces, promoters, save ¢ initial factory cost. Contract 


with us for manufacture of your articles. Com plete machine shop. 
Nickel plating, Japanning peters File & Machine Co. 
N.¥ 


206 Diamond Sireet, Breokls 


Too Much FioridaLand 
Has Been Sold 


To People Who Have Never Seen It. 


rade for BOG Oe ra rs 


of b lorida sot 





W rite Brooksville Bout 
deser bing ifferent kit 
t b t 








« , 
vo sand, Sut high and rolling 
i cay subsoil. No fertilizer 
or sinayeé becessary. Haises 80 bu. corn per 
for citrus fruits, truck and staple crops An 
industrious man. with €&00 to $1000 capital. can be inde 
endent here ft. above sea; no swamps or marshes 
deal climate. schools, churches, towns, good roada, all 
conveniences. Hlome seekers and investors please ip 
vestigate. \\e need you and will belp you 
Box 275, Bre pelheelie, Fla. 





Board of Trade, 


WE SHIP“APPROVAL 


ut @ cent dep prepay the frei 
and allow 10 DAYS FREE TRIAL. 
1¥ ONLY COSTS one cent to learn our 
wnhvard of prices aad marvelous offers 
oa highest grade s911 model bicycles, 
FACTORY PRICES sic;cce 
a bicycle or 
a pafr of tires from anyone at any price 
until! you write for o nue La ree Art ny | 
sad leara our w mder (ul proposition om first 
sampie bicycle going to your ~~ 


RIDER AGENTS 3:2 a ory big 
les 


money exhibiting and selling our bicy« 

We Seli cheaper then any other factory. 
TIRES, Coavter-Brake rear wheels, 

famps, repairs and all sundries at Aai(/ usual prices. 

Do Mot Walt; write feday for-cur « secial offer. 

MEAG CYCLE CO., Dert.w.175 CHICAGO 














A safe, very 
brilliant, power 
ul, steady, white 
light. is better than 
electricity or acetylene 
and cheaper than kero- 
sene. 
Every lamp ts a 
somplete seif-cone 
tained miniature 
ight works, 
lean — bright — odorless 
-—-portable, Made in over 
oar styles for every pur 
pose, Fully guaranteed. 
atalee flee. Agents wanted. 


Tur SEsT i, ed co, 

























| January 


| companies in line 


{ 


| 
| | “STAR” LATH 
that, and the result was a combination of The book on how to make cement roads, | 


Large line of Attachments 


that which tells how to make cement tele- 

|graph poles, and others which tell how to 
pline the nsinor companies who had stirred} make concrete coal pockets, and so forth, 
up the trouble. So the Association of Li-| are all doing their work, but the supply of 
censed Portland Cement Manufacturers was| cement is not yet on a level with consump- 
organized in the financial section of New | tion. The mills can make more than the 
York, and it planned to remedy existing | people can use. It costs a great deal of | 
Some companies who had very | money to keep a plant running. It is prac- 
tically ruin to let the concern’s organiza- 


eastern manufacturers who decided to keep 
their territory to themselves and to disci- 


conditions. 


|}advantageous locations regarding factory | 





site and freight rates to the neighborhood | tion disband. The plant must be operated 
i : . , 
of New York State dam construction and|day and night; week day and Sunday. To 


| water works developments refused to enter| cool the kilns means heavy losses, so they 
although gave their| have to be kept hot. 

} moral movement. Others LOOKING TO THE FOREIGN FIELD. 
would not join because competitors did not. American cement ranks with the best of 
any other country, but American manufac- 
turers cannot place it outside of this coun- 


| the association, they 


support to the 


About a dozen companies went in, however, 
and they were pledged to hold together | 
until February Ist, 1911, but the association | try. The exports last year were 2,340,000 
thirtv-first day of Decem- | barrels. This is based upon a shipment by 
to the it was | one company of “a little over 2,000,000 bar- 
rels” to the Panama Canal. (The exact 
figures are computed at 2,100,000 barrels.) 

Of this amount only 340,000 barrels, ap- | 
proximately, went to foreign ports. As the 
Panama Canal work is an American opera- 
tion on American soil, this company’s ship- | 
ment cannot be correctly classed as foreign 


disbanded on the 


ber, thirty days prior time 


scheduied to expire. 

immediately fluctuated. First 
then they were advanced ten 
cents a barrel, and finally about the end of 
they held firmly. Indications now 
point to a firm hand keeping the refractory 
them 


Prices 


thev were cut, 


so as to prevent 





from plunging themselves into the abyss of | business. There are 103 companies in the 
failure. One factor in the early disbanding | country, which gives an average of only 


2,200 barrels export business for each. Ger- 
alone sent 99,714 barrels into this 
country during eleven months of 1910, and 
200,197 for the same period in 1909. The 
Portland cement is made in this| value of the 1910 shipments totalled $144,- 

This case is still pending, and a} 477 and the 1909 shipments $307,924. Note 
final decision will help to clear the atmos-| the difference in these values as compared 


association was an adverse decision | 
affecting the Hurry and Sea- 
man patents under which there was an at- 
claim that practically no 


of this 


in the courts many 


tempt made to 
natural 


country. 


phere in the whole trade. with American values. 

During this period the cement companies | The imports of Portland, Puzzolan and 
were hard pushed to find profitable busi-| other cements during the eleven months of 
ness. The Panama Canal work and the| 1910 are shown in the following table: 


1909 1910 
Barrels. Value. Barrels. Value. 
Unit'd King- 


Seaboard 
from the 


Ashokan and 
Air Line’s railway 


Catskill dams, the 
over the Gulf 


Florida mainland to Key West, all took dom 6.584 $9,262 26.364 $29,894 
’ . : see ep eS “ee ae : : Belgium 95,112 120.207 116,002 151,525 
large quantities, but the great need was for Germany 200,197 307.924 99.714 144.477 
a steady outlet taking small quantities at a | Canada 18.342 : 9.00% 
time, but large quantities in the aggregate | S“@ttering . 34.781 31,657 





Total ...385,016 $582,654 270,618 $366,559 
Foreign ce- 
ment ex- 


of a year’s business. 


The secret of success in the Portland ce- 


ment industry is to keep the entire equip- ported 4.197 6,312 16,970 23.653 
ment busy to its full capacity. This reduces : ; 

_ : nn © : Net total. 380,819 $576,242 233,648 $343,906 
cost of manufacture. The question then a i 
ie “lity diel wae aah Oke aan Decrease in imports during eleven months 
J ed ; a in 1910 over same period in 1909, 127,171 
ess: 


barrels. 
American exports should greatly exceed 
any of the totals for other countries. The 


from a sale totalling 
a 100-pound 


It is a far cry 
2,000,000 barrels to the sale of 


hi of cement, bt > anufac ar is}; : ’ 
1, Alneylll eeceaata Mes it the manufac ture i '8!German Portland Cement Manufacturers 

just as keen after the latter as he is for — , , 
Association has a membership representing 


To this business instinct of the 
largely 
having created the improved 
Here, then, is the required 
works out about this way: 


the former. 29,600,000 barrels for the 


ascribed last year, with 96 registered 
America had 103 factories last year, an 
output of 74,000,000 barrels and an actual 
export business for eleven months of not 
than 126,000 barrels. 


country’s output 
cement producers must be euctndien 
ithe credit of 
American farm 
new outlet. It 


The farm used to bea delapidated place. more 





Any old thing would do; a stick for a Portland cement probably never will ad- 
fence post, boughs for a culvert bridge, an} vance above the present current price at 
old tin roof for a pigsty and a shed for| jin, but the cost of manufacture will be 
a cow barn. The farmer himself lived in a considerably lessened. This will come only 


shanty, or a house 


without comforts, cold in|py increased 
winter and baking hot in summer. ; 


capacity. If this increased 
The cul-| capacity does not find an outlet the law 
tivator of the soil spent most of his winter | of supply and demand will affect prices 
and cement will be cheapened to the home 
of the manufac- 

to go out of 


days whittling clothespins at the 


store and idly 


country | 


gossiping about his expense 


| consumer at the 
forced 


|}turer until he is 
book of how} 


bors. 

reads in the free 
may be used on the farm. He is 
convinced and orders a bag of cement from 
the general store in his town. He decides 
of making a 


To-day he business. 


cement 
The One-piece House 


he will try the experiment (Continued from page 277.) 





concrete fence post. He follows the rules| type of house, but does not carry the high 
in his book and he discovers how easy it is.| quality that an all-concrete home does. 
Besides, he argues, “It puts my winter days | Its cost is low in small houses. Where sev- 


can be put up at the | 
been obtained which | 


barrel to} eral practically alike 


costs have 


buys a 
and 


to good use.” Then he 


build a ratproof corn crib discovers | same time 


how easy and how cheap the new-fangled| were nearly the same and in some instances 
jidea is. Discharged farm hands cannot} less than a first-class frame house. 
|} burn down his barns at night because they The construction of these concrete wall 


houses is a matter of careful study and ex- 
make healthier cows that fetch more on the| perimentation by small local builders, and 
market. His loss mouldy oats and} by architects who are enthusiastic and in- 
diminished or eliminated, with| terested in trying to do away as far as pos- 
gain to the health of the with the terrific fire loss in this coun- 
preserves his decaying shade} try. Mr. Edison’s much-talked-of cast iron 
trees by the use of cement filling. The| forms for the workman’s home have not 
afforded his chickens in their new) as yet been found practicable. There has 
concrete hen houses winter eggs,| never been an Edison house built, and in the | 
and soon he can afford a fine automobile for | opinion of practical concrete men, | 
garage he has been planning} none ever will be built. The problems of 
sort .of farm luxury. His children| handling concrete as proposed by Mr. Edi- 
taken ten miles to the nearest town| son seem insurmountable. The initial cost 
instead of going to the district| of preparing such a set of forms as pro- 
school, and when they come home they walk | posed by Mr. Edison entails all told, includ- 
from the front gate to the front door on a| ing contractor’s plant, materials and all 
snowy white concrete walk and not through} other items entering into the financial out- 


are fireproof. Sanitary concrete cow sheds 
from 
wheat are 


accompanying sible 


horses. He 


warmth 
insures 
most 


that concrete 
as a 


can be 


to school, 


mud ankle deep. The manufacturer comes} lay, about one hundred and _ seventy-five 
in for his profit in thus helping the farmer, | thousand ($175,000) dollars. The Morrill 
by selling fifty carloads of cement to a house, which won the prize at the Tubercu- 
small, isolated country town in a single sea-| losis Congress a year or so ago, has been 
son, wherees he formerly sold from five to] sucessful built in several instances at 


ten carloads a year, costs which are very low, It is essentially | 


| greater profit onthe work. Machines 
| sent on trial if desired. Catalog free. 





For Foot or Power 


Suitable for fine ac- 
curate work in the 
repair shop, garage, 
tool room and ma- 
chine shop. 


Send for Catalogue B 
SENECA FALLS 
MFG. COMPANY 

695 Water Si., Seneca Falls, 

New York. 


THE SEBASTIAN 1 15-INCH. ENGINE LATHE 


pean ated "Se, Remit y= jem Jobbing 
Shops find this the ideal lathe for their work. Catalog free. 
The Sebastian Lathe Co., 120 Culvert St., Cincinnati, Ohie 


WORK SHOPS 


of Wood and Metal Workers, without 
steam power, equipped with 
BARNES’ Foot Power 
MACHINERY 


allow lower bids on jobs and give 















W. F. & JNO. BARNES CO. 
1999 Ruby Street Established 1872. Rockford, Illinois 
FOOT OR POWER 


LATHES Feiks 


875.00. Interesting Free Catalog 
S$. B. Machine Tool Co. South Bend Ind. 420 Madison. 


MASON’S NEW PAT. WHIP HOIST 


for Gutrigger hoists. Fasterthan Elevators, ard noist 
direc: from teams. Saves handling at le<s expense 
Manfd. by you NEV W. etre & ©O.. Inc. 
~ UO. & A. 


Providence, k: 


SCREW CUTTING 





MODELS #' HE TELS 


Fe 








Experimental & Model Work 


Circular and Advice Free 


Wm. Gardam & Son, 221 Fulton St., N.Y. 
SCHWERDTLE STAMP CO. 


Bocas STEEL STAMPS LETTERS & FIGURES. 


— 


BRIDGEPORT CONN. 


M. P. SCHELL MANUFACTURING CO. 
Manufacturers of Special Machinery, Patented 
Devices, Metal Articles, Toolsand Dies. Gear Cut- 
ting, Punching Wor :. Models and Experimental Work. 

505-511 Howard St., San Francisco, Cal. 


Models & Ex xperimental Work 


INVENTIO DEVELOPED 
SPECIAL MACHINERY . 


E.V. BAILLARD CO., 24 Frankfort St.,N.Y. 





Inventions Perfected; 


metal specialties manulactured. 


Dies,tools, 
Will act os your factory. MOORE & CO., 30? 


West Indiana Street, Chicago, Illinois. 


INVENTO 


apply for a patent. 
G. SCHWARZ & CO., 


UBRICATES*t*? 
He WIHING sammie 


118-124 North Clinton St 


S CH BESLYBCO RSSTEUSA 
?8u USE GRINDSTONES ? 


if so we can supply you. ll szes 
mounted and unmounted, always 
kept instock. Remember, we mokea 

specialty. f selecting stones forall spes 
cial purpcses. Send for catalogue “1. 


The CLEVELAND STONE CO, 
6th Floor, Hickox Bldg., Cleveland, 0. 


Ideal Lawn MowerGrinder 
1911 MODEL NOW READY 


Better than ever before Rall-bearing Main 
Shaft and Grinding Whgel. Grinds ail 
f Mowers perfectly in 15 minutes 

hout removing wheel or ratcheus. SEND 
TODAY tor full de scription of this wonder- 
and me ne yeunaker. wil 





Let us build your 
model before you 


Advice free. 
123 Liberty St., N.Y 










ful labor-saver 











and be tter, Skate ri 

Attachment _ ai oa j 

HEATH FOUNDRY 
& MFG. CO. 


PLYMOUTH, - OHIO. 


“Responding to the Call” 


kind, we are pleased to intro- 
due sip ye 
BRE 





from the practical 
mechanic tor a 
Breast Dri) that ST DRIL L with 
shall eclivse all ex- Gear = king 
isting Tools ot the Device 









It has all the strong, 
useful and practical 
pints of existing Drills, and real im- 
provements added that are peculiar to 
itself hye rice, $5.50. 


. J. WILKINSON & CO,, MACHINERY 
184-188 Washington Street, BOSTON, MAS8, 
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a very small house of the simplest interior 
and exterior treatment and offers an in- 
teresting field for further study. The low 
costs which have been obtained in the Mor- 
rill houses thus far built have been due to 
very low prices for materials which have 
been obtained locally and under especially 
favorable conditions. The special feature in 
the Morrill system seems to be a series of 
sheet iron forms or molds which are made 
interchangeable. The advantage of these 
molds is not apparent to most concrete 
builders. It has been found that similar 
work can be done as economically, and 
probably more so, by using ordinary wood 


forms made of panels so that they are 
easily handled by workmen. At Forest 
Tiills, Long Island, the Sage Foundation 


Homes Company is doing some experiment- 
ing with concrete workmen’s cottages on 
a large scale, and it is hoped that with the 
large resources available, a simple concrete 
house can be worked out which will be all 
concrete and well within the reach of the 
small moneyed man. At present this is 
not the case, except for houses with walls 
only of concrete. 


Ornamental Concrete 

(Continued from page 284.) 
as a building material to which it 
titled when properly made. 


Assuming from what has been said that | line. 


concrete can and has simulated natural | 
stone very in appearance, and ac- 
suming further that the appearance of natu- 
ral’ stones is pleasing and desirable, it fol- 
that has great possibilities 
ornamentally, and we shall therefore take 
up the matter of designing in this material. 
Concrete is primarily a plastic substance 
and should be so considered in designing. 
It has its limitations and should not be used 
material would 
and be cheaper. 
to suit itself alone—as 


closely 


lows concrete 


where another serve the 


same purpose 


treated artistically 


It can be} 


Aeronautics 


Scouting by Aeroplane on the Mexi- 
can Border.—The new Wright biplane, 
which was loaned to the War Department 
by Mr. Robert Collier, was put in commis- 
sion recently at Laredo, Texas. On March 
Ist Aviator Parmalee took up a_photog- 
rapher, while Lieut. D. B. Foulois made five 
scouting flights later in the day with the 
Wright pilot. The aeroplane was stationed 
at Fort McIntosh, from which point the 
116-mile flight was made on March 3rd. 


Gnome Motors for America.—A _ con- 


tract was closed last week by Mr. Robert 
Taylor, of New York, for ten Gnome 
motors, to be supplied by the Societie 


Gnome, of Paris, within a couple of months. 
Mr. Taylor expects to use these motors on 
some aeroplanes he is constructing, and he 
will also dispose of a number of them to 
individuals. This is the first large ship- 
ment of this well-known aviation motor to 
America, and it should result in some rec- 
ord flights by such aviators as are fortunate 
enough to get one. 

Successful Flights by Curtiss’ Military 
Pupils.—On March 2nd, four of the of- 
ficers of the Army and Navy detailed to be 
taught how to fly by Glenn Curtiss made 
successful half-mile flights at San Diego. 





is en-| 


Lieut. Paul W. Beck, of the Signal Corps, 
| led off with a half-mile flight in a straight 
He alighted, and then flew back to 
Lieut. Theo. G. Ellis- 
ton, of the Navy, and Lieuts. John ©. 
Walker, Jr., of the Eighth Infantry, and 
Geo. E. M. Kelley, of the Thirteenth In- 
fantry, also made similar successful flights. 

A Record Oversea Flight.—The longest 
and most remarkable flignt ever made over 
water was accomplished by Lieut. Bagne 


| the starting point. 





(who recently resigned from the Fourth Al- 
gerian Rifles to take up aviation) on the 5th 
Starting from Nice in his Blériot 
Lieut Bagne 


instant. 
monoplane at 7:30 A. M., 


| headed for Corsica, but lost his way, and 


a particular material—different from brick | 


and this is the principle 
mind in developing its 
artistic possibilities. A practical knowledge 
of its physical qualities and how to make it 
and durable and 
economically This requires a 
large practical experience and much time. 
Laboratory experiments are often very mis- 
good examples being easily made 
often imprac- 
In cement exhibits, 


or wood, 
bear in 


or stone 


we must 


good, strong 
is necessary. 


leading, 
and work on a 
ticable on 
for example, 
illustrating beautiful balustrades, 
attractive objects made 
deal more 


small seale 


a large one. 


ly shown, 
statuary 
of concrete 


and other 
which cost a great 
and are of questionable du- 
elements; 


than supposed, 
rability when exposed to the 
panels showing surface treatments most im- 
practicable of reproduction on a large scale, 
some perhaps one foot square on which one 
or more hours’ labor of a_ skilled, high- 
priced man 
conditions not to be found in actual work. 
In some results are obtained by 
casting the pieces in a horizontal position, 
face up, while in actual practice they would 
veriically and in large 
concrete has been 


eases the 


have to be cast 
area. In other cases the 
covered with a veneer that is apt to peel 
off or craze if exposed to the weather. 
Many of these “tricks of the trade” 
be known. The writer has in mind the case 
of one of the largest cement manufacturers 
in the country that has made a practice for 
the last two or three years of exhibiting on 
at different “cement 
concrete products 
made of course of its own cement, and 
has carefully shown only work that was 
genuine and that could be produced actual- 
ly in practice; but it is doubtful if one out 
of ten persons who have seen these exhibits 
knew the difference or appreciated the 
honest and far-seeing policy of the company 
in showing what was actually practicable. 
Excluding lack of taste, most of the badly 
designed structures built of concrete that 
are so common in this country, are the re- 
sults of ignorance, either of the possibilities 
of the or of its limitations. 


a quite extensive scele 


shows,” examples of 


material, 


The International Aviation Race for 
the Bennett Trophy.—The date of the 
International Race for the Bennett Avia- 
tion Trophy has just been set by the Royal 
Aero Club of Great Britain. The race will 
be held in England on June 28th, and will 
be over a circular course above an aero- 


drome. The distance is 150 kilometers (93 
miles). America, Austria, France and Ger- 


many have challenged for this race, and will 


send teams of three aeroplanes each. 


to work it! 
distance 


concrete samples are frequent- | 


was required working under | 


must | ; 


after flying continuously for 5% hours, fin- 
ally alighted upon a small rocky and wooded 


| island named Gorgona, lying between Cor- 


| 
| 
| 
| 


sica and Leghorn, Italy. His machine was 
badly damaged in alighting, but the young 
officer escaped without injury. The air line 
covered was about 125 miles, but 
the actual distance was fully twice as great. 
It was Lieut. Bagne’s intention to fly en- 
tirely across the Mediterranean to Algeria 
via the islands of Corsica and Sardinia. 

An Amphibious Aeroplane. —On Febru- 
ary 26th, Glenn H. Curtiss made his first 
flight at San Diego with his new biplane, 


| equipped with both a pontoon and with 





wheels. He was able to start from the 
land, alight on the water, re-start from the 
same, and alight on terra firma once again | 
without mishap. Now that he has accom- 
plished this feat, there is nothing more to} 
be desired, since he has produced a ma- 
chine that can be used on land, water, or 
in the air. The aeroplane was mounted on | 
a single scow-shaped pontoon as_ before, 
but Mr. Curtiss has added three wheels 
such as he uses on his ordinary biplane in- 
tended for flights over land alone. He be- 
lieves that much of the flying will now be | 
done over water, and that many of the dis- 
used canals will have to be put in order 
again to provide safe highways over which | 
aviators can fly and upon which they can | 
alight in case of emergency. 


The Winning of the Michelin Trophy - 


for a 222-mile Cross-country Flight.—0On | 
March 7th Eugene Renaux, a new French | 
aviator, won the $20,000 Michelin Prize for | 
a flight with a passenger from Paris to the 
summit of the Puy de Dome mountain, some | 
222 miles away. 
5 hours and 8 minutes elapsed time. 


makes the actual time in flight 4 hours and 
51 minutes, which corresponds to an aver- 
cge speed of 45%, miles an hour. The 
flight was made with a Farman biplane, 
and in accordance with the rules the aviator 
circled the Are de Triomphe at Paris before 
starting and the spires of the cathedral at 
Clermont-Ferrand at the finish. The land- 
ing, upon the summit of the 4,805-foot-high 
mountain, was made successfully despite a 
spot only 120 by 300 feet in size upon which 
to alight. The flight was made under per- 
fect weather conditions, but half an hour 
after its completion the mountain was ob- 
scured by fog. The only two other attempts 
to win this prize were made by. the Morane 
brothers in their Blériot monoplane, and 
Weymann in his Farman, last summer. The 
latter got within 10 miles of his destination 
when he became lost in the fog and was 





obliged to alight. 


The trip was made in| 
A de-' 
duction of 17 minutes for a stop at Nevers’ 








| 


Union Increases Use 


When two groups of tele- 
phone subscribers are joined 
together the usefulness of 


each telephone is increased. The increase isin accordance 
with the mathematical rule. If 


Take thesimplestcase—two two groups of a thousand each 
groups, each with three sub- areunite ,therewiilbeamillion 
scribers. As separate groups more lines of communication 
there are possible only six 
combinations—only six lines 
of communication. Unite 
these same two groups, and 
instead of only six, there 
will be fifteen lines of com- 
munication. 


ness of each telephone, it multi- 
plies traffic, it expands trade. 


No one subscriber can use 
all of these increased possibil- 
ities, but each subscriber uses 
some of them. 


Many groups of telephone 
subscribers have been united 
in the Bell System to increase 
the usefulness of each tele- 
connected by exchanges, com- _ phone, and meet the public de- 
bination increases the useful- mand for universal service. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


Universal Service 


No matter how the groups 
are located or how they are 


One Policy 








One System 
STEEL MOTOR BOATS 


MULLINS Revolution in Prices 


| 
| 1911 Models, 24 and 26 ft., $400 up? 16and18ft.,115up! All thestyle, all the 
| true worth of noted Mullins Boats sale of ste el, strength, resistant qualities, 
rigidity and long life metal-cove sre “i keel—a boat’ # backbone—withs t t 





limitless punishment. Like all Mullins Steel Boats, cannot sink, 
leading features of richest Mul!ins Boauts—air-tight compartments, p« 
under cover, ONE MAN CONTROL, Silent Under Water Exhaust—anc i start like 
an automobile, Carry more, with comfort and safety, than others, Catalogue FREE! 


| ] THE W. H. MULLINS CO,, 143 Franklin St. Salem, Ohio 
|— 


DON’T BUY GASOLINE ENGINES 


Until you investigate ‘‘THE MASTER WORKMAN,’? a two-cylinder gasoline 
| engine, superior to any one-cylinder engine; revolutionizing power. Its weight and bulk are half that of 
single cylinder engines, with greater durability. Costs Less to Buy—Less to Run. Quickly, « 
| Vibration practically overcome. Cheaply mounted on any wagon. It is a combination portable stationary 

| or traction engine. SEND FOR CATALOGUE. THE TEMPLE PUMP CO., 417 West 15th Street, 


Sateen THRE TS Ot NOT E-aL YRAR. 
Business Law for the Busy Man 
Mail the Coupon for FREE te Ala me 


A complete authoritative book of business law for all the states and territorics o 
—an encyclopedia of legal knowledge to which the business man or the corporation official 
can continually refer. It saves the time and annoyance of a lawyer's conference—it s 
the expense of a lawyer's fees. You can base your every transaction on exagt legal knowledge 
— no matter what your problem, you can get expert legal advice inst The su 
national reputation of the author as a lawyer stand back of every bit of advice or inf 
you take from his book. 


Parsons “Law of Business” 


treats in untechnical, understandable business English of rights and ct under 
Notes, Agency, Agreement, Consideration, Limitations, Leases, Partners 
Insurance, Collections, Bonds, Receipts, Patents, Deeds, Morty axe "s, Liens, Aaslgninants 
Married Women, Arbitration, Guardians, Wills and much beside 

















kerosene or alcohol 


sily started, 














Siseus, 
















The book contains also abstracts of All State Laws re lating t to Collection of Debts, Interest 
Usury, Deeds, Holidays. Days of Grace, Limitations, Liens, ete, Likewise nearly 380 
orms for Contracts of all kinds, As ignmer its, Guaranty, Powers of 


Attorney, Wills, etc. 
The 1911 edition contains up-to-date chapters on Employers’ Liability; Powers and 
Liabilities of Stockholders. Officers and Directors of Corporativns. Food aod Drug 
Law; New Trade Mark Law: Bailment; New Copyright Law, ete. 
Also a full Glossary of Law Terms. 


J 
Te Busi 
} Free Examination 7, 2y2ins:, "2s. 


o 
2at-si 
Asylum St,, 
Harttord, (ona, 





Simply 


lease send me withe 
it expense 


° o 
Mail the Mailthe coupon at once and we will send you this work, bound in Law yp I he age 
Canyas, for 10 days’ free examination. If you then see its impcrtanee ae ' a oo ¢: A, 4 oa 
Cou to yqur business, remit $3.50 as payment in full. If you can get notify youto send retarn stamps. 
pon P along without it, write us and we will send stamps for its return. , 
NAMC. cccoccccsvescecosenss+soecesces 
° 
or Write The S, S, Scranton Co., 
Business Addrees. e 


} 251-281 Asylum Street, Hartford, Conn. 
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Gg Cathasial s Craft; 


The boat of your dreams —the latest Trus- 
tt production —and you can afford it. No 
| matter how exacting you arein the matter of 





18 


with this boat. Milady will delight in it. 
| In luxury and “style” itis the “last word” | 
lina -dy family launch, with comfort and | 
cokty ached to the utmost 


HI Truscott 
Never before has a boat « 0 this class been possible 
1 


i; mahogany an oak, 
y craft you will meet. |] 





at the price we ask. Fimt 







she will bear mparison wit 
Built in two sizes, Z ” 

speed better than 12 miles 28 feet, 24H. P. | 5) 

Speed 19 miles. Only a limited number 

{ have taste wil be built. Send [jj] 

' f ~" | 


~~ to-day tor our Special Prices 
. and full descnptions. | 
TRUSCOTT BOAT MFG. CO 


tox IS 


St. Joseph, Mich 






~ 
» 










VAM 
National Boat 
and Engine Co. 
SROOM 
Chicago 
ew Yor 
} i — Iphia 
toste 
F } Buffelo TBI 
j Detroit, Seattle 
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Use KEROSENE 
Engine FREE! 


Amazing “DETROIT” 
eer Engine shipped on 


FREE Trial, 











Kero- 
15 days’ 
proves kerosene 





heapest, safest nost powerful 
fuel if satisfi } ay lowest 
rice en Oa reliable farm 


me ‘if ‘hot, pay nothing. 


Gasoline — r% 
ile / 


owners B.. 









losion {r coal a. 


Amazing “DETROIT” 


The “DI rR IT le the only engine that handles 
onal « suc 2 alcohol, gasoline and benzine, 
s hout era » patent—only three moving 


the utmost 
strongt Moun on skids. All sizes, 
% ne tested just 

ws, threshes, 
uilk, grinds feed, sheils s home 
lant. Prices (stripped), #29. 50 up. 
m 15 days’ Free Trial Don ‘ buy an engine 
ms amazing, money-saving, power-saving 
om usands in use pate < yvaly postal to tind 
rhoodt rite. we will allow 

you Spee oli al I xtra Low introduc tory price. Write! 


Detroit Enaine Works. 127 .. Detroit Gich 


c 
t 
pa 
it 

t 








s bi iROFT. 





| which can be set up in place in the 





tte HEROSENE 


Pay the Freight 











distiliate—any f We 
, Chee Safest, > a 
Pow ER. fi w Electric Lighting 
Water *ysteme, Vacuum Cleaners 
Complete plans fur-g 
ished rpert advice 


vas co 


everything 

j Adapted for basements 

snywhere. Women can 
e i wnes Com 

"en exclusive 

revolutionizing fea- 

tures. 

FREE TRIAL 

N ration t t 

Is-year cnarantes 


“ 
ELLIS ENGINE CO. 
52 Mullett St. 
Detroit, Mich. 














Marine pS 
Can be depended upon 
1o take you “there and 
retarn” every time 


Always sta 
uta cranée 
and deve 
rated | rs 
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HP STATIONARY 
GASOLINE ENGINE *76 
For Farmwork, Irrigation 
or Pumping, Factory use 
and Electric Lighting. 


St to ae h. P- —perfectly gov- 
od by a respons- 










for particulars. 


| Gray MOTOR CO. 121 Leb $t., DETROIT, MICH. 














Pump Water Without Cost 


ou can have runniag water pulnped tu any 
mrt of vour suburban bouse or farm with- 
mut the expense of running an engine. The 


Niagara eal Ram 









r windmills 


atalogue AA snd guarentecd 


NIAGARA HYDRATLIC ENGINE 00. 











170 Nasean %.. 8. V¥. Pactory: Chester, Pa. 





| Electricity 

Day Letter Telegrams.—Night letter 
telegrams have proved so successful that a 
day service has just been inaugurated, the 
letter to be at reduced rates at some 
time during the day convenient to the send- 
ing company. 


sent 


Ripening Bananas by Electrical Heat. 
Experiments have that 
ripened to the advantage by 
subjecting them to a dry heat of 
air-tight room. 


proven 
may be best 
seventy-| ¢ 
five degrees in an 
electrical 
producing the necessary heat in a ripening 
kept constant by 


apparatus has been employed for 


room, and the heat is 


means of thermostats. 


Utilization of Water Power in Switz- 
erland, —The Swiss Industrial Water 
Union estimates that 60 per cent of the 








; 
| 


total water power of the country is used for | 


This is a much larger 
proportion than in any other country in the 
Switzerland 
and this 
used by 


generating electricity. 
world. The water 
is rated at 
year 700,000 horse-power will be 


power of 
1,200,000 horse-power, 


electric power stations. 


Ice Cream Plant as an Adjunct to a 
Power Station.—Kecently electric power 
stations have found it profitable to manu- 
facture ice during the slack season in order 
to equalize their power production the year 
round, Another step in this direction has 
just been made by an electric light station 
in Nashville, Illinois. A refrigerating plant 
has been installed capable of producing 80 
tons of ice per day, and in addition to this 
cream plant has established 
capable of manufacturing 40 gallons of ice 
cream per day. 


an ice been 


Wireless Automobile Outfit for the 
German Army.—The German army has 
recently decided to adopt an automobile 


outfit of a good design. It 
used with each division of cavalry 
wireless 


wireless very 
will be 
and carries six men and a set of 
carried 
ground 


apparatus. A telescope mast is 
minutes and anchored 
wire to the 


after the car 


in a few steady be- 


fore connecting a automobile 
outfit. Six 
the apparatus is ready to send signals. It 
has an effective radius of 100 miles. 
Fighting Corrosion with Electricity. — 
It is largely because of electro-chemical ac- 


minutes stops 


tion that boilers become corroded, and to 
overcome this, it has recently been suggested 
that currents of electricity be set up in 


this electro- 
tests of this 
conducted in Australia, 
ind now the Canadian Pacific Railroad is 
planning to use electricity for the protec- 
tion of the boilers of its engines in regions 
corrosion has been particularly an- 
current required 
small, and 
destructive 


such direction as to negative 


chemical action. Successful 


system have been 


where 
noying. The amount of 
for fighting 
this method of 
action of chemicals in boiler water may be 


corrosion is very 


combating the 
conducted very economically. 

Measuring Gas by Electricity. —A novel 
gas meter has recently been invented, in 
which the flow of gas through the meter is 
determined by the quantity of heat neces- 
sary to raise its temperature by a definite 
amount between two fixed points where ther- 
mometers are placed. The gas current is 
heated by an electric coil, and the thermom- 
eters for measuring the heat at opposite 
sides of the coil consist of fine resistance 
Wheatstone 

scheme is 


wires forming the arms of a 
advantage of this 


that the recording mechanism may be placed 


bridge. The 


at any desired position, for instance, in the 
general office of the gas company, even 


though it may be a mile or more from the 
gas works. The meter consumes one kilo- 
watt-hour for a flow of 75,000 cubic feet of 


gas 
gas. 


The Development of Electric Railroad 
Lines in Italy.—Electric railroad work is 
very active in Italy at the present time. 
| Some of the lines will use current from hy- 
draulic plants. Traffic will soon commence 
on the Mont Cenis Railroad line, and the 
Chimonte hydraulic plant is to furnish the 
current. Another electric railroad is the 
Giovi line in the region of Genoa, and it is 
opened shortly. One of the 
highest electric railroads in Europe to use 
adhesion is the new Bernina line. 
Bernina Pass at 7,700 feet altitude 
in order to connect the Albula and Valtel- 
line lines in the Italian lake region. 
rent comes from the great Brusio turbine 
plant. We should also mention the pro- 
jected line from Rome to Frosinone, 
will be about 80 miles long. 


also to be 


It passes 





over the 


|from Naples to Avellino. 


Engineering 
_ Guns Win Against Armor.—The Navy 
Department considers that the results ob- 
tained in the recent “Katahdin” target ex- 
periments are very encouraging. Of ten 
12-inch shells fired at a range of 8,000 
yards, with an initial velocity of 2,400 feet 


a second, four hits were recorded, and the 


bananas | 8 and 10-inch curved plates were completely 


penetrated. The more modern guns of 50- 
‘alibers length, therefore, seem to have the 


Recently | latest battleship cruisers, with their 8 to 


10-inch armor, completely at their mercy 


when within range. 


Imported Australian Railway Ties.— 
A consular report states that 70,000 rail- 
way ties of what is known as Tasmanian 
oak, a species of Eucalyptus, have been 
shipped to the United States, and other 
shipments are to follow. Forest roads laid 
with this timber over fifty years ago are 
found to be still sound. In gravel ballast 
and under a rainfall of 20 to 60 inches, these 
ties will last fifteen years; indeed, after 
twenty years of use, they have been found 
to be in good condition. So hard is the 
wood that, even on curves, tie plates are not 
necessary. 


Value of Compounding and Superheat 


in Locomotives.—The Lancashire & York-| 


shire Railway, England, has made a valu- 
able addition to our knowledge of the value 
of superheating and compounding in loco- 
motives. In a series of tests of compound 
versus simple locomotives, on the basis of 
time and total coal and oil per train ton- 
mile, there was shown a maximum increased 
percentage value of the compound over the 
simple, of 16.4 per cent; and in another 
test of non-superheater and _ superheater 
freight locomotives on a similar basis, there 
was a maximum increased percentage value 


| for the superheater of 34.1 per cent. 


Fast European Express Trains. —Ex- 
press speeds in Great Britain and on the 
Continent are high. In Great Britain there 
are eleven daily express trains making runs 
of from 50 to 118%, miles without a stop, 
average speed is from 51 to 59.2 
miles per hour. The fastest and longest 
non-stop run is 225% miles, from Padding- 
ton to Plymouth, made at 54.8 miles per 
hour. France has seven daily expresses 
that run from 7734 to 147% miles without 
stop at speeds of from 51.1 to 61.8 miles 
per hour, and there are nine French trains 
that run from 102 to 147%, miles without 
at speeds of from 50.4 to 59.3 miles 
an hour. 

Strength of Wood After Long Service.— 
Evidence that structural timber, if prop- 
erly protected, does not deteriorate in or- 
dinary service is afforded by some white 
pine beams, which formed the chords for a 
timber bridge during eighteen years of 
service, the bridge being covered during 
fourteen of these years. Tests of the tim- 
ber showed an average elastic limit of 3,966 
pounds, and a modulus of rupture of 5,208 
pounds per square inch. According to W. 
K. Hatt, of Purdue University, who records 
these facts in Engineering News, white pine 
beams of large size are credited with an 
average modulus of rupture of 5,000 pounds 
per square inch. 


whose 


stop 


Panama Canal Tolls.—It is proposed in 
Congress that the tolls through the Panama 
Canal shall be based on tonnage, and shall 
vary from 50 cents to $1.50 a net ton. In 
order to stimulate the construction of 
American shipping for service through the 
canal, the lower rate may be accorded to 
vessels of the United States and of 
Panama. To neutralize the competition of 
the railroads, there is a provision prescrib- 
ing that any coastwise trade vessel owned 
by any railroad company, or any company 
whose stock is controlled, etc., by any rail- 
road company, or which is controlled di- 
rectly or indirectly by any railroad com- 
pany, etc., shall pay the highest rates au- 
thorized by the bill. 

Bituminous Material Checks Road Des- 
truction.—Testimony to the great road- 
preservative value of a bituminous binder 
is found in the report of the State High- 
way Commission presented to the New 
York Legislature, who ask for $40,000,000 
in addition to the $50,000,000 already au- 


| thorized, to complete the State and county 


Cur- | 


system of improved highways. A top or 
binding course of bituminous material, says 
the report, has been found not only to 


| withstand the destructive action of motor 


which | sance. 
In the south) of rigid inspection and patrol, 
of Italy a 60-mile electric railroad is to run| possible to maintain the public roads at a | 


vehicle tires, 
This method, coupled with a system 
makes it 


reasonable annual expenditure. 








Waterman B-2. 10-12 H.P. 


Hich Powereo—Licut Weicut Motors 


Waterman Model B-2 is a specially constructed 
light weight, high powered motor, for small 
launches and tenders; another Waterman 
triumph. Wherever this motor has been shown 
it has met with immediate favor; it meets every 
demand of distinct need. Weight of motor only 
146 pounds; develops 10-12 H. P.; maximum 
power, minimum weight. This motor has been 
thoroughly tried out, and like all other Water- 
man models it is a marvel of strength, power 
and durability. Here is the best small motor on 
the market. For six years we have been success- 
fully building marine motors—not a single 
failure. Waterman motors cost no more than 
the rest, yet they are vastly superior in both 
quality of material and workmanship. Life 
guarantee on all motors. We build the famous 
outboard detachable motor; make a motor 
boat out of any boat in five minutes. 


WATERMAN MARINE MOTOR CO. 
15C9 Fort St. West Detroit, Michigan. 








NOW! 


Forget trouble, business 
and worry—once more feel 
the old time thrill—spend 
a few weeks at this “Home 
of Health.” 

The beautiful Spring is 
the time to go. 

You can be 


F ry Lick 
West BadenSprings 


Numerous indoor and 
outdoor pastimes, ideal 
accommodations, pleasant 
companions and the famous 
waters are the best in the 
world for stomach dis- 
orders. 

In Southern Indiana on 
the “Monon”—one night 
from Chicago. 


“made over” 


Call for booklets at 


FRANK J. REED, 6. P, A. Repabiic ey 


MONON ROUTE 








RUBBER freee 


PARKER, STEARNS & CO., 
288-290 Sheffield, Ave., Brooklyn, N. Y. 


Nulite Gasoline Table Lamp 


A beautifal lamp for homes, hotels, offices, stores, banks, 
cafes. Jl'ortuble, safe; can be turned upside down or 
rolled on the floor without danger or affecting the light. 
300 C. P. of soft, brilliant light, one-third cent per hour. 
Also 200 different styles of lamps and systems. 








ACENTS — We want town, county, and traveling 
ages Best proposition ever offered. Sells every- 
where. Write for Special Offer. 


CHICAGO SOLAR LIGHT CoO. 
212 So. Jefferson Street CHICAGO 











RUNNING WATER (rity "without expense “tor 


power and at low first cost with an automatic 


RIFE RAM 


Cheapest and most efficient water supply for 
country place, irrigation, farms, etc. Satis- 
faction guaranteed. Booklet, plans, esti- 
mates free. 
RIFE ENCINE co, . 
533 rit Blig w York 
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Ever Ready 
Safety Razor 


ae With 12 Blades 


| 


blades 10 for 50c. At all dealers everywhere. 
AMERICAN SAFETY RAZOR CO., Makers, NEW YORK. 
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Fits smoothly and 
keeps up the sock 
with neatness and 
security. 

It holds its 
strength and 
excels in wear 
value. Anew 
pair free 










Sample. Cotton25c,8i1k50e - 


fuiled on receipt of Pric 2. 


Groner FROSTCo., 
Boston,U.8.A. MAKERS >) — 


This 
Fastener 


for YOU € 
a 100 in a box, 15c 
Two Points, and twolips, hold top, bottom 
and middle papers with equal security. 
The De Long Hook and Eye Company, Philadelphia 
Samples—five sizes—_ 


free on re- 
quest. 





















TYPEWRITERS... 


Visible Writers wu... 


Sous, Remingtons, Smiths, etc. 
Seipees ANY WHERE for Free Trial, 
KE ST ED, allowing RENT to APPLY. . 

Prices $15.00 up 
First class Machines fresh from the Manujacturera, 
Write for Illustrated Catalog 10. Your opportunity. 
TYPEWRITER EMPORIUM (Est, 1892), 92-94 Lake St., Chicago. 


° and Type Making 
Typewriter TYP. E Outfits for Type- 
writers and Other Machines Using Steel Type. 
Makers of Steei Letters, Metal Stamps, Stencils, Etc. 


NEW YORK STENCIL WORKS, 100 Nassau St., N.Y. 


$13,245 in 110 Days 


$30,000 in 9 Months 


Amount of orders from R. V. Zimmerman, Ind., 
farmer (address upon request) for our 


NEW INVENTION 


BS First experience as @ general or local 
m= agent. M. Stoneman, Neb., artist (address 
upon vequest) spare time orders total 


OVER $15,000.00 


One order exceeds $6,000. “Best 
thing ever sold, Notonecomplaint 
from 2,000 customers.” C. A. Kor- 
stad, Minn., (address upon request) 


Orders $2,212 Worth in Two Weeks 


‘ Handredsenioyingsinilar prosperity. 
Agents breaking all 
pooorde—sctually get 
















oh 

like O. Schleicher, Ohio, (minister) f ctave teen 12 
hours work sold 30 out/its, (profit $81.90). A. Wilson 
Ky., who ordered $4,000 ‘orth and sold 102 in 14 
days (profit $278.40). J. rt, Texas, $5,000 worth 
and sold 16 in 3 hours ( srofit 6431 3 66, Reese, Pa., 
(carpenter) solicited 60 people—sold Reader, these 
re — possible for you, a ome > travelling, as 
exclusive agent for Allen’s Wonderfu Bath Ap- 
aratus. New, powerful, irresistible. Truly won- 

erfull Fives every home a modern bathroom for 
ouly $6.50. Abolishes tubs, bowls, buckets, wash 
rags, conan Supplies hot or cold water in any 
room. Ne plambing, no water works, self-heating 
makes bathing 5 minute operation. ily corried 
from room to room, Child operates LR -, Means 
no more cold rooms, drudgery, lugging water, filling 
tubs, emptying, cleaning, putting away, ‘Oo wonder 

agents without previous ex lence make small! 
fortunes, buy homes, — an automobile, bank 
accoun Average 8 orders to one 10 ilies. 
Fascinating, dignifi exciting work. 


Free Sample, Credit, Liberal Terms jy. ont coo 
—business supplies capital. Inv by al) 
means. Address postal today for full d emails. 


ALLEN MFG. CO., 3320 Allen Bidg., TOLEDO, O, 


A Free Book 


—on Concrete Machinery 
Drain Tile It isn't exactly a catalogue because 




















ildi it tells all about the profits of 
Blocks® ram Taefur farmer, co of mance 
Brick Vey ery oo ay 
Sewer Pipe datocel ‘or houses. 

Porch Piers You ought to have a copy if you 

Silos tt adinmasee 
al and in’ iz 

And Others Send at once, today, a postal will do. 





W. E. Dunn Manufacturing Co. 
4131 Fillmore Street Chicago, Illinois 








Science 

Wherein Coal Resembles Ice.—Coal, 
petroleum and illuminating gas are related 
to one another much as are ice, water and 
steam. For this reason, perfect combustion 
of liquid fuel is already advanced a long 
step toward vaporization, just as ice is ad- 
vanced toward steam when turned into 
water. The volatile elements of coal are 
locked up in the solid form, or virtually 
frozen solid. Dewar demonstrated how 
great an amount of heat must be taken 
from the so-called permanent gases to 
make them liquid, and how much more to 
make them solid. Yet Nature has solidified 
gas into the form of coal, and solid coal, 
like solid ice, will dissolve into vapor only 
through the expenditure of heat. 


Preparation of Colloidal Solutions.— 
Colloidal solutions of metals have been ob- 
tained by numerous processes, most of 
which are based on the reduction of metal- 
lic salts by various reagents in special con- 
ditions. The production of such solutions 
possesses practical as well as scientific in- 
terest, as colloidal solutions of several 
metals, especially silver, have been em- 
ployed in medicine. Svedberg has indicated 
a new method of preparing colloidal solu- 
tions by the disintegrating effect of ultra- 
violet rays on metals. The metal, the sur- 
face of which should be entirely free from 
oxide, is covered with a thin layer of liquid 
and exposed to the rays of a Hereus lamp 
placed an inch or two above the liquid. In 
these conditions colloidal solutions are 
easily obtained from silver, copper, tin and 
lead, but not from platinum, aluminium or 
cadmium. Experiments made with silver 
and lead, immersed in water ethyl alcohol, 
isobutyl alcohol, ether, acetone, ethyl acetate 
and amyl acetate, show that the number 
and the dimensions of the colloidal particles 
vary greatly, according to the nature of the 
liquid employed. 


Helium and the Age of Rocks.—Recent 
theories of the evolution of radium have 
been ingeniously employed for the compu- 
tation of the age of rocks. Strutt has given 
a very simple formula, according to which 
9.13 « 10-8 cubic centimeters of helium are 
produced annually per gramme of uranium 
peroxide (U,O,). This result makes it pos- 
sible to reduce from the chemical analysis 
of a numeral the number of years which 
have elapsed since its crystallization. This 
method, however, is open to numerous ob- 
jections, and its value appears to be en- 
tirely destroyed by evidence recently con- 
tributed to Radium by Piutti, who shows 
that fused minerals may absorb helium gas. 
Part or all of the helium found in minerals, 
therefore, may have been imprisoned be- 
fore their solidification, This result ex- 
plains the presence of helium in stibine and 
other non-radioactive minerals. As, on the 
other hand, a temperature of 750 deg. F., 
to which rocks must often have been sub- 
jected since their solidification, is sufficient 
for the extraction of the greater part of 
their helium in vacuo, the quantity of 
helium found in them bears no definite re- 
lation to their age, and can only be used 
to determine roughly the average age of a 
well characterized group of minerals. 


Boots and Coffee.—In Germany, in the 
eighteenth century, two afterward com- 
mon things were regarded as great luxuries. 
A man who wore boots instead of shoes 
ran the risk of being regarded as a fop, and 
a coffee drinker incurred the reproach of 
prodigality and gluttony. The enjoyment 
of these luxuries by clergymen was especi- 
ally condemned. A diatribe written by a 
pastor in 1740 and quoted in a recent is- 
sue of Hygieia, contains the following: “The 
household expenses of country pastors have 
greatly increased. In the early part of this 
century a parson in boots was a_ rare 
sight. A man who always wears boots 
must pay his shoemaker twice as much 4s 
in the old days when clergymen were con- 
tented with shoes. And there is another 
expense for coffee, the very name of which 
was unknown in former times. It is no ex- 
aggeration to say that this outlandish drink 
cost 100 gulden a year. It was adopted by 
the Turks and Moors because wine is for- 
bidden to them, but why the Germans, who 
have so many lawful beverages, have chosen 
coffee as their favorite, is to me inexplic- 
able. In some households the expense is 
diminished by mixing various things with 
the coffee, but even if we grant that many 
a country parson spends only 50 gulden a 
year for coffee, with sugar and milk, this 
is a large sum for a man having a yearly 
income of 400 gulden to expend for the 
satisfaction of a formerly unknown want.” 





REAL FARMERS HAVE STARTED TO COLONIZE FLORIDA 
FARMING AS A BUSINESS 


By W. B. RUSSELL 


If you were going to open up a business, you would want the best location 
possible. If you buy a farm you not only want the best location possible, but you 
want good soil, good neighbors, good climate and good transportation facilities. 


Not all people who are buying farms in the wonderful State of Florida are 
good judges of farm land. As a general proposition all Florida land is good 
some is better than others. If you were selecting a diamond and you didn’t know 
the value of precious jewels, you would probably call on some friend or acquaint- 
ance whom you considered to be expert in this line. 


Just so in choosing a farm you want the best advice obtainable. Thirty 
seven German farmers will give advice that can be depended upon. Remember 
they are practical farmers and come from the greatest agricultural race in the 
world, the Germans. 


The State of Florida is now the scene of the most tremendous agricultural 
awakening ever inaugurated in this country. The immense success of those 
pioneers who went to Florida some few years ago and have become independent has 
been the means of arousing intense interest in the State’s future. Its great agri- 
cultural wealth is now becoming known to the people of the earth, and nothing 
can stop her in her triumphant progress towards agricultural! supremacy. 


In line with this great movement there has been a number of Florida colonization en 
terprises established in different sections of the State, and their future exploitation is goin 
to result in a steady flow of immigration to Florida, where any earnest man or woman on a 


few acres of land can within a short time become independent and self-supporting 


The land which these farmers are offering to the public is located in the beautiful valley 
of the Suwanee River in Florida, lying between the banks of the famous Suwanee River and 
the proven truck and fruit-growing sections of Florida. This land was selected by a syndicate 
ef farmers of Iowa after they had thoroughly inspected many different tracts. The members 
of this syndicate are successful farmers who years ago followed the custom of their forefathers 
and settled on land in the valley of the Mississippi. They knew that the river vaileys have 
been from 3,000 years the seat of all great agricultural movements They personally dug up 


the soils from the different sections of this tract, and examined them thorough! They found 
here a soil that was adapted to the production of all kinds of vegetabie aad fruits rhey 
found here a clay subsoil underlying the rich sandy loam, which acts as a@ reservoir, storing 


up the moisture to feed and nourish those products. They found her climate that 4 
mitted them an all-year-round cultivation. They found in this section, and right adjoining 
this section many acres under cultivation. 


Not only did they find this wonderful climate and this good soil, but they found here 
in the Suwanee valley means of transportation whereby growers and shippers could get their 
products to market within a few hours.’ They know from their past experience in conducting 
their own farms that this item of transportation was a vital one-—that it meant the quick 


and ready solution of the problem that had confronted them in their pioneering days 


These are the principal factors, then, that guided these farmers fn their selection of 
this particular tract of Florida land; soil—-climate—-good transportation—the three great and 
necessary essentials to an agricultural success. , 


Some Figures from the Census Reports on Levy County 


In 1905 the census shows that Levy County produced a crop of 1,720 bushels of pota 
toes from 17 acres, which the growers sold for $1,790, or a trifle over $100 an act it pro 
duced 296 acres of sweet potatoes and yielded 54,160 bushels, which sold for 69 cents a bushel 
or a total of $34,771, making a yield of $90 an acre for the land; 17 acres of tomatoes yielded 
1736 crates for which the growers received an average of 64 cents a crat or a total of 
$1,113; 273 acres of cucumbers netted the growers $1,400, or $75 an acre riis was in 1905 
when the county was first being settled, when the acreage was small and the settlers had not 
yet gone in for the big money crop, being still unacquainted with the soil and the seasons, and 


still laboring under the difficulties which every settler must face the first year. 

Two years later, however, the census report showed a marked inerease in the yleld per 
acre. For instance, 14 acres of tomatoes produced 8,345 crates, which ld for 24 cents a 
crate, or $7,055, or a total money yield of $500 an acre. The same year 190 acres of cucum 
bers produced 47,991 crates, which sold for $43,998, or 90 cents a crate, making a total money 
yield of $250 an acre. 

These are not unusual crops. They are not the reports on a few sample acres, pickes 
out to make an extra good showing to you. They are census figures gathered by government 
enumerators and include all the crops of all the farmers in Levy County. 

True, the acreage is not large, but those are not all the crops that the farms of Levy 
County grew in those years. Each farmer grew but a few acres of each vegetable and many 
grew less than an acre of each, while many grew none of these particular products 
in the eounty planted 





The figures quoted here are the average yield of all the acreag 


to these vegetables. If you are an average man and can get an average crop off an average 
farm, you should get what these figures show. If you are better than the average, you should 
get more, but bear in mind that the average money yield on tomatoes in Levy County in 1907 


was $500 an acre, and the average yield on cucumbers was $250 an acre. 

These figures are given just by way of showing that it pays to farm in Florida, and 
to show where the big money in Florida farming is to be made. 
worth of corn 


Levy County also grew in 1907, according to the Census report, $! 
» figures of 190, 


$18,144 worth of oats, with hay and live stock in proportion We give 
because the census report of 1910 is not yet available. Doubtless, 
larger increase in acreage to the yield per acre. 





how &@ much 


Here is a Real Opportunity 


It is a chance for you to secure a farm in Florida that has been passed upon personally 
by practical farmers. There is no guesswork about it. You know that these farms are s¢ 
lected Florida land, and right near a railroad, where you can step off the train almost at 
your door. It is land that you do not have to spend time and money on to see before you 
buy. You have the guarantee of these practical farmers that everything is exactly as repre 
sented in the literature sent you. 


You can secure one of these farms—either ten, twenty or forty acres—at the opening 
price of $25.00 per acre and upon terms that will astonish you—only $1.00 down and $1.00 
per acre per month. This means $10.00 a month for a ten-acre farm, $20.00 for a twenty-acr 
farm, and $40.00 for a forty-acre farm. The book that will be sent you upon receipt of the 
information coupon below will give you a photographic history of this great projert. The nam 
of this book tis “‘A Home and a Business in Florida for $250.’ 


It telis the truth wholly and completely of this section of Florida—gives you all in 
formation necessary for you to make a success in this great State; tells you how, when and 
what products to cultivate and plant, gives unmistakable proof of the richness of the Suwane: 
Valley section, and tells you how $250 will give you a place of peace and plenty for life ob 
tainable on the easiest of terms. It points out the easy path to ‘independence It tells you 
how to get away from the grime and toil of the city and gives you an opportunity to start 
afresh in a new empire of wealth, health and happiness. 


In an earnest endeavor to secure the very best man obtainable to handle the Florida 
end of this great colonization enterprise, they selected after mature deliberation a man who 
is known as part.cularly fitted for this great work. 

Mr. John M. Flewellen has had 18 years’ experience in the growing of vegetables in 
Florida, for the winter market of the North. He is thoroughly acquainted with Florida soil 
shipping methods, etc., and knows how to get the best resnits in the quickest time with th: 
least expenditure of money. Mr. Fiewellen is a practical farmer from the ground up, and 
therefore appealed particularly to those farmers who form this syndicate Fiewellen 1 
establishing a demonstration farm on this tract where all may see just what this section will 
produce. He will advise and instruct those settlers who are not well versed in agricuitur 
and make the path to success an easy one for everybody. 





The soil of the Lennon Florida Farms is diverse in character, running from the famous 
gray sandy loam to the deepest and richest of black hammock. These soils have been tried 
and tested and have been found adapted to every vegetable native to Florida This soil for the 
most part is underlaid with clay subsoil, which retains the moisture necessary to nourish 
growing cro If you wish to know more of this section and what is being done there, fill 
out and nah the information coupon -to-day. 

Address all communications to LENNON FLORIDA IMPROVEMENT COMPANY, 
Colonial Building, Chicago, I!linois. 


Please send me your FREE book. 


51: 


No letter necessary with this coupon 
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Valuable Books 


The Scieutifie- Amesienn 
Cyclopedia of Formulas 


Edited by ALBERT A. HOPKINS. Octavo, 1077 
page 15 > 000 Receipts. Cloth, $5.00: half morocco, 
$6.50 

@ This valuable work is a careful compilation of about 15,000 
selected formulas, covering nearly every branch of the useful 
arts and industnes Never before has such a large collection of 
valuable formulas. useful to everyone, been offered to the public 

Those engaged in any branch of industry will probably find in 


us volume much that is of practical use im their respective 


ath, 1g3 Those m sear { salable articles which can be manu 
factured on a small scaie, will fnd hundreds of most excellent 
sugyesbor it should have a place in every laboratory, factory 


and home 


Handy Man’s Workshop 
and Laboratory 








mpiled and edited by A. RUSSELL. BOND. 12mo., 
467 pages, 370 illustrations. Price, $2.00 

@ This is a compilation of hundreds of valuable suggestions and 
ingenious ideas [ a the mechanic and those mechanically inclined, 
and tells how all kinds of jobs can be done with home-made 
tools and appliances he suggestions are practical, and the 
» which they refer are of frequen! occurrence It may 
arded as the best lection of ideas of resourceful men 
hed, and appeals to all those \ nd use for too's either 

in the home or workshop. The | liustrated, in mar 
cases with working drawings, whuch clearly how the 


work is cone 


Concrete Pottery and 
Garden Furniture 


DAVISON }6mo 
illustrations Price, $1.50 


© This be 


196 pages, 140 


k describes in detail manner the 





various methods of casting con or d useful 
purposes It tells how to make « } r rete vases, 
mnamental flower pots merete pedestals, concrete benc hes, 
concrete fences, ete Full practical instructions are given for 
constructing and fimshing the diferent kinds of m sids, making the 
wire forms or frames, selecting and mixing the ingrechents, cover 


ment mortar into form, 
n With the informa 
of novice can make 


ing the wire frames aie the « 


and casting and fhnishing the vanous obje 


tion given in this book, any handy man 





many useful and ornamental objects in cement for the adorn 
ment of the home or garden The ix olor work 
alone is worth many times the cost 
d 
The Design and Con- 
o © 
struction of Induction 
. 

Coils 

By A. FREDERICK COLLINS. Octavo, 295 pages, 

159 iilustrations. Price, $3.00.; 
@ This work gives in minute details full practical directions for 


making eight diferent sizes of coils, varying from a small one 
wiving & one ~y alf-inch spark to a | ne one giving twelve-inch 
sparks, — dimensions of each and every part down to the 
emallest screw afe given, and the directions are written in lan 
guage easily comprehended Much of the matter in this book 
has never before been published as, for instance, the vacuum 
drying and impregnating processes, the making of adjustable 
mica condensers, the construction of interlocking governing 
switches, the set of complete wiring diagrams, et he illus 
trations have all heen made from onginal drawings, which were 
made espex ially for this work 


Industrial Alcohol Its 


Manufacture and Uses 


BR AC -HYOG El.. M.E. Octavo, 528 
, $4.00 


By JOHN K 
pages, 107 illustration: Price 


based on ir 


q This is @ practica! treatiee, Max Maercker's 
In stroduetio n to Distillation “* as revised by Drs. Delbruck and 
Lange it comprises raw materials, malting, mashing nnd 
yeast preparation, termentation listillation, rectification and 
punhcation of alcohol, aleoholometry, the value and significance 
of a tax-free alcohol, methods of denaturing, its utilization for 
hgh, heat and power prc ductio: , & statrsts al review and the 
United States law This is one f the most authoritative books 
issued on the subject and i upon the researches and 
wntings of thermost eminent of Germany's specialists in the 
sciences of fermentation and distillation It covers the manufac 
ture of alesho!l from the raw material to the final rectified and 
purihed product, Inc luding chapters on den aturing, domestic and 
commercial utilization 


is bas 


Pn Miacheain for 
Amateurs 


By GEORGE M 


320 illustrations. Pri 


HC OPKINS. I2mo., 370 pages, 

$1.50 
@ This is a thoroughly practical book by the most noted ama- 
teur experimenter m Amer a Ik deals with w yod working 
household ornaments, metal working, lathe work, metal spinning, 
silver working, making model engines, boilers and water motors; 
microscopes and meieorologica! instruments, 
cabinets, bells, night lights, dynamos and 
light ard an electric furnace, and many other 
seul articles for the home and workshop. It appeals to the 
boy as well as the more mature amateur and tells how to make 
things, the right way, at small expense 


c raking telesc opes, 


electrical chimes 


motors, electric 


Any of these bcoks will 
be sent, postpaid, on re- 
ceipt of advertised price 


MUNN & COMPANY, ra 


Publishers, 361 Broadway, NEW YORK 


| place on the 


Artists’ Mistakes 


mation, it is not surprising that errors | 


of a far grosser kind were committed by 


| 


N a noted picture exhibited not so long . : 
I : : ng |the painters of past centuries, whose | 
igo the artist, well known for his abil- ’ ‘ Soe f : 
» | learning was necessarily limited by their | 
ity to “hold up the mirror to nature,” | . ’ ¢ 
: environment. 
nevertheless made a curious error, which 1 , , ht 
. ost co oO ors were brought | 
he would not have committed had he taken co.” mmon ¢Fr 8 


the trouble to himself with certain 
habits of the 


picture. 


acquaint 


beast he 


\ tiger is shown slaking its thirst at 
a stream. The artist does not show much 
more than the head of the beast, and it 
is life size; but he made the blunder of 


burying the mouth of the creature far 


below the surface of the water, making it 


drink as one may see a horse any day 


drinking at a trough, and not lapping 
up the liquid like a cat, as of course a 
tiger would. It is curious to understand 
how an artist who could paint well 


enough to command for his picture a 
important exhi- 


fundamental 


walls of an 


bition, could make such a 


mistake. 


Another example, shown at the same 
exhibition, displayed i dove with out- 
stretched wings \ student of animal me- 
chanism looking at that picture, remarked 
that it was very pretty and poetical in 

i, but that b o possibility would a 
bird thus constructed be able to fly. 

Mistakes of this kind were common 
enough in past times, when there were no 
zoological collections for study, and when 
irtists had to depend upon travelers’ tales 


for their information regarding foreign 
inimals. Until the time of Cuvier, these 
pictorial monstrosities were the rule and 


not the exception. 

Some years ago a leading scientist point- 
ed out that painters were liable to fall 
into errors of another kind through ignor- 


ince of the elementary laws of optical 


phenomena, and he = gave them many 
valuable lessons and warnings. It was 
shown that, although geometry had been 
ipplied to perspective and anatomy to 
form, artists as a class seemed to have 
come to the conclusion that the phenomena 
issociated with air, sky, ind sea need 
not engage their attention. lor example, 
there was the case of a capable painter 


out! When 
artist for 
disgusted 


who pictured a rainbow inside 


the work was returned to the 


correction, he was so much 


with what he regarded as a preposterous 
demand that he charged one hundred dol- 
lars for replacing the colors of the bow 
in their proper relative positions. An- | 
other painter had the temerity to place a 


crescent moon in the eastern sky directly 
opposite to a setting sun. When the fault 
was demonstrated to him, he defended 


that if he had 
full, as it certainly 
nature 


his action on the ground 


painted the moon 
such 


bal- 


would have been in under 


conditions, it would have upset “the 
ince of the 
his artist 


who 


picture.” 

means the 
inistake 
satellite.. I 
which the 


aw ay 


was by no only 


one has fallen into a with 


regard to the earth's ‘xam- 
might be 
had its 
the sun, 
state of 
self by experimenting 
i lighted 


has 


ples quoted in new 


moon convexity turned from 


which is, of course, an impossible 
test for 
with an orange 
too the moon 


constel- 


things, as one may him- 
and 
candle. Sometimes 
been represented close to the 
known as the Great 
which it been 
Then the both 


represented in 


lation Bear, a 
of the 


known to 


part 


heavens has never 


invade. size of 


the moon and the sun as 


paintings has often given rise to protests 


from those whose words are worthy of 


heed 
\ distinguished 
the trouble to 


astronomer once took 


measure in several paint- 


size of the ind to deduce 


from it the height of the 


ings the moon, 
mountains 


hown in the 


same picture. He found that 
the average height of the hills was about 
forty-three miles, while one giant peak 
raised its head more than one hundred 
miles ibove Ci level! 
It would, of course, be absurd to tie an 
irtist’s hand, and to say that every touch 
of his brush must be made with scientific 


faculties must 


play, or we 


wecuracy. imaginative 


have should have no pictures 


worthy of the name. Turner, 


of the greatest masters of landscape com- 
position and coloring, frequently exag- 
gerates the heights of his hills with the 
intention of conferring upon them a ma- 
jesty which otherwise they would not 


possess. 
If mistakes are artists in 
these 


of knowledge is 


possible to 


advanced. times, when every branch 


specialized, and when 


is so easy to obtain encyclopedical infor- 


portrayed in that | 


about by confusion of period, by which 


the affairs of centuries apart were dove- 
|tailed and blended in the most curious 
| fashion. In the early works of the Ger- 
iman, Flemish, and Dutch artists are 
found both anachronisms and incongruities 
in plenty. That the Garden of Eden 


should be painted by a Dutch artist as 





having well-clipped borders and yew trees | 


devices is excusable, 
the draughtsman unacquainted with 
any other type of garden. In 1794, we 
are told, there was a picture to be seen 
in a Dutch village in which Abraham ap- 
peared ready to sacrifice his son Isaac by 


cut in quaint 


was 


for | 


a loaded blunderbuss. This would ante- 
date the use of firearms by more than | 
three thousand years. 

| Pictures are shown of the Israelites | 
|erossing the Red Sea, armed with mus- 
kets of comparatively modern date. 

It is in the matter of costume that the 
early painters found such a_ stumbling 
block, and there is no difficulty in seeing 
how this arose. They painted the scen- 
ery and dresses of such widely different | 


Palestine and Egypt without 
having any knowledge of 
any opportunity of acquiring 
the National 


countries as 
those places or 
reliable in- 


formation. In Gallery at 


Edinburgh there is a picture in which 
Pharoah’s daughter and her ladies are 
jattired in the long-waisted bodices and 
hooped skirts peculiar to the sixteenth 
century European woman. In_ another 
picture of the same date, representing 


Joseph and his kindred in Egpyt, which 


is hung in the National Gallery in Lon- 
don, there is no trace of the distinctive 
features of Egyptian architecture about 


the buildings; they are all Italian in type. 
It was impossible for even such a genius 
Vinci to know that a 
table cloth, plates, knives 
to say nothing of salt cellars, were 


table, a 
and 


as da 
spotless 
forks, 


wrongly introduced into one of his most 
famous works, and that the Eastern peo- 


ple whom he painted used neither tables 
chairs, but squatted around and ate 
dish. 

In more recent times we find that ana- 
costume and scenery were 
little than a_ century 
dramatic representation as_ they 
lwere in the pictures. In a 
Mrs. Hartley in the character of 
patra, she is dressed in a hooped 


nor 
from one 


chronisms of 
as common more 


ago in 


Cleo- 
petti- 
coat, over which is a pannier skirt and a 
train, the skirt being adorned with 
festoons of Her waist is confined 
stiffest of corsets, while 
head an coronet, 
ed by an plume. It 
the pencil of one of the 
famous caricaturists adequately to express 
Anthony’s when he his Cleo- 
patra arrayed in such fantastic style. 

And it be the first time that 
a picture had been caricatured by reason 
incongruous feature. For in- 
there is a well-known picture of 
Napoleon the Alps. ‘This  sub- 
ject has been quite a favorite theme with 
the particular example _ re- 
ferred to shows the Emperor in gorgeous 
upon a richly capari- 
prancing with de- 
august burden which it is 
carrying. Such is the ro- 
idea of the event as it was pre- 
the mind of the imaginative 
The caricaturist has given us a 


long 
roses. 
she 


in the wears 


on her earl’s surmount- 
would re- 


world’s 


ostrich 
quire 
surprise saw 
would not 
of some 
stance, 
crossing 
but 


artists; 


mounted 
which is 


costume, 
soned steed, 
light at the 
honored by 
mantic 
sented to 
painter. 


far more prosaic representation of Na- 
poleon’s famous journey. It is snowing 
hard, and the Emperor, so _ closely 
wrapped in his cloak as to look like a 
mere bundle of rags, is crouched upon 
the back of a wretched mule. A tall chas- 
;seur, as lean as the poor mule, grasps 
the animal by the tail with one hand and 
flogs it with the other. The caricature is 


| probably far more historically correct than 


| the more serious work. 


who was one | 


Powerful Armored Cruiser for Japan. — 
| There 
England, 


is now 
for the Japanese 
large armored cruiser of the dreadnought 
type, which, it is reported, will be the larg- 
est and most powerful vessel of her kind. 
Her reputed displacement is 28,000 tons. 
The whole of the work on this vessel, in- 
cluding armor and armament, will be done 
by the contracting firm, 


| 
| 
| 


under construction at Barrow, | 
Government, a/| 





portrait of | 





| 
| 
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@_ Valuable Papers on 


Concrete 


Reinforced Con- 
crete & Concrete 


Building Blocks 











PUBLISHED IN THE FOLLOWING 
NUMBERS OF THE SCIENTIFIC 
AMERICAN SUPPLEMENT 








1543 contains an article on Concrete, by Brysson 
Cunningham. The article clearly describes the 
proper composition and mixture of concrete 
and gives the results of elaborate tests. 


1538 gives the proportion of gravel and sand to be 
used in concrete. 


1567, 1568, 1569, 1570, and 1571 contain an 
elaborate discussion by Lieut. Henry J. Jones 
of the vanous systems of reinforcing concrete, 
concrete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Nothing 
better has been published. 


997 contains an article by Spencer Newberry in 
which practical notes on the proper prepara- 
tion of concrete are given. 


1568 and 1569 present a helpful account of the 
making of concrete blocks by Spencer New- 
berry. 


1608 contains a discriminating paper by Ross F. 
Tucker on the Progress and Logical Design 
of Reinforced Concrete. 


1547 and 1548 give a resume in which the various 
systems of reinforced concrete construction are 


discussed and illustrated. 


1564 and 1565 contain an article by Lewis A. 
Hicks, in which the merits and defects of re- 
inforced cancrete are analyzed. 


1551 contains the principles of reinforced concrete 
with some practical illustrations by Walter 
Loring Webb. 

1573 contains an article by Louis H. Gibson on 
the principles of success in concrete block 
manufacture, illustrated. 


1574 discusses steel for reinforced concrete. 


1575, 1576, and 1577 contain a paper by Philip 
L. Worley, Jr., 
crete, their preparation and use for farm pur- 
poses. The paper exhaustively discusses the 
making of mortar and concrete, depositing of 


on cement mortar and con- 


concrete, facing concrete, wood forms, con- 
crete sidewalks, details of construction of rein- 
forced concrete posts, etc. 

1586 contains a review of concrete mixing machin- 
ery by William L. Larkin, 

1583 gives valuable suggestions on the selection of 
Portland cement for concrete blocks. 

1581 splendidly discusses concrete aggrega’ss. A 
helpful paper. 

1595 and 1596 present a thorough discussion of 
sand for mortar and concrete, by Sanford E. 
Thomson. 

1586 contains a paper by William L. Larkin on 
Concrete Mixing Machinery, in which the 
leading types of mixers are discussed. 

1626 publishes a practical paper by Henry H. 
Qyimby on Concrete Surfaces. 

1624 tells how to select the proportions for concrete 
and gives helpful suggestions on the Treatment 
of Concrete Surfaces. 

1634 discusses Forms for Concrete Construction. 

1639 contains a paper by Richard K. Meade on 
the Prevention of Freezing in Concrete by 
Calcium Chloride. 

1605 Mr. Sanford E. Thomson thoroughly dis- 
cusses the proportioning of Concrete. 

1578 tells why some fail in the Concrete Block 
business. 

1534 gives a critical review of the engineering 
value of reinforced concrete. 








@ Each number of the Supplement costs 10 cents, 
mailed, and you can order as many as you wish, @ A 
set of papers containing all the articles above mentioned 
will be mailed for $3.10. @ Send for a copy of the 
1910 Supplement catalogue. Free to any address. 
@ Order from your newsdealer or from the publishers. 











MUNN & COMPANY, Inc. 
361 BROADWAY, NEW YORK 
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1.—Mansion of O. C. Barbe at Barb erton, Ohio—Over one million Ideal bloct 
2.—Home at Paisl Scot rb of Glasgow—Built entirely of Ideal blocks. 


INTERESTING 


LEGITIMATE 





Palace of Senora De Tomba, Mer Argentin 
4.—Home of Judge Smith, of Ottawa, Canada—Built ent {i 


HONORABLE 


MONEY MARHING 


Remarkable Profits Being Made With Ideal Concrete Machinery and the Tycrete Process of 
Producing Tycrete Concrete Stone 


The eyes of all people are centered on this industry, in which thousands are making 
a success and the building world has awakened to fire-proof construction. 


O-DAY the man of brains and money is seizing the opportu- 
nity of starting in a business that is as enduring as the product 
and that holds forth an assurance of profitable success offered 

by no other single industry. Or, he is starting his son on the sure 
road to legitimate, clean money making, identifying him with the 
greatest industrial progress of this century. 


HIS trend of the times was most remarkably demonstrated at 

the great New York and Chicago Cement Shows held in Dec., 

1910, and Feb., 1911. Thousands who were attracted to 

the shows by the interest which this wonderful industry arouses in 
every ‘‘live’’ American—and who were drawn to our exhibit by the 
marvelous beauty of Tycrete products, or the interesting features of 
Ideal Machines—remained to examine our product and our machines 


Ideal machines have been shipped to every part of the world. 


and to realize that there was a tremendous opportunity for their 
energies or their capital in the use of this wondertul machinery. 

ROFESSIONAL and business men, technical experts, archi- 
tects, builders and contractors in all lines are alive to this 
material which provides construction that is fire-proof, vermin 

proof, indestructible, sanitary, material which saves fuel, eliminates 
repairs and insures seasonable comforts, and is unlimited in its artistic 
possibilities. 

HE United States Government—Railway Systems—Govern- 
ments of Foreign Lands— Public Works Departments—Cem- 
eteries—Park Boards— Military and Naval Boards—Agricul- 

tural Experimental Stations—Universities, etc., are using our 
equipments. 


Every State in the Union as Ideal plants in successful operation, 


No town too small, no city too large—the demand is immeasurably greater than the supply. In the Central States, where the industry 
started, such States as Illinois, Indiana, Michigan, Ohio, Nebraska and Iowa, over 3000 plants are in successful operation. In the 
Eastern States, New York and New Jersey lead with several hundred plants. Canada has over 400. Plants of large capacity, equipped 
entirely with Ideal Machinery, have been established in the Argentine, Australia England, Germany, Japan, Mexico, Philippines, Scotland, 


Spain, Porto Rico, New Zealand, Chili, Egypt, Hungary, Uruguay, Venezuela, India, Brazil, South Africa, Turkey, Switzerland, Bel 
gium, Roumania, Cuba. Ideal equipments are in operation in every state of the Union and in many foreign lands, covering the use of 


many thousand machines. 


f 


Let us answer any questions that are im your mind. Let us tell you how you can start with one machine, and gradually build up with 
units, a large, comprehensive plant, without putting any of your equipment in the scrap heap. Let us tell you how to use your local sand 
supply to best advantage. Letus know how you are situated, and we will tell you what others have done who were placed just as you are now. 


We solicit the favor of your early inquiry 


Ideal Concrete Machinery Company 


London, Ont. 


5.—Molson’s Bank, British Columbia—Ideal blocks used throughout. 
6.—C. G. Conn factory, Elkhart, Indiana—Built entirely of Ideal blocks, stucco applied 


4510 Limerick Street, South Bend, Ind. 


—Switch T<« of Idea k Lak { v t i 
La Porte, indiana—T ted by tt - ve alre 
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@,. No other manufacturer can 
produce the car described be- 
low, sellit at the price weask, 
and make a profit. This is a 
fact which comparison will 
prove. Certain it is, that no 
maker gives as much for so lit- 
tle. 25,000 Overland owners 
know this from experience. 


if true, mean « 


the most a given amount will buy 


mission 





tas origit Fore Door cars—not old bodies 


Overland is the car to buy. 


most luxuriously finished car, that you 


11 
power piant not equalie 








@. These headlines contain statements which, 


to the buver who wants 


@, If this advertisement will cause you to act— 
induce vou to make an investigation of 
claims we make for Overland Cars and compare 


them with others, it will have accomplished 


@, Make your comparison thoroughly, part by 


part. The more thorough your investigation, 





the stronger your conviction will be that 


@. Your comparison will prove, first, that 
J I 
get in the Overland the largest, handsomest, 


1 for efficiency, relia- 













Model 52, With Fore Doors and Centre Control. 
The four-cylinder, forty horsepower motor of this car is a marvel of efficiency, flexibilty and quietness. 
118 inch Wheelbase, $1,600 


bility, quietness and flexibility in any car selling 
at less than $2,500. Compare the motor in 
Model 52, Overland, with the best car you know 
selling at $1,700, $2,000 or $2,500. Particularly 
compare this car with any of the _ so-called 
‘*30s’’ selling around $1,500 to $1,700. 


@, Compare the springs and riding qualities, 
the speed, the hill climbing ability, the wheel- 
base, the frame, transmission, brakes, rear sys- 
tem, size of wheels and axle, steering gear. 
Compare the finish, upholstery, the body design 
and workmanship. You'll find that Overland 
fore door models are designed and built as fore 
door models, not old bodies patched up to meet 
the prevailing style, with shifting lever and 
emergency brake outside and out of reach. See 
the detail cut to the left, showing Overland cen- 
tre control, the approved practice in all up-to- 


the-minute, high-class cars. 


@, Consider, and bear this point in mind a/wars, 
that the Overland is a manufactured car, every 
part and every piece made by us, after our own 


designs, by our own men, in our own plants. 


@, You'll find, too, that the Overland is a thor- 
oughly standardized car. Each operation on 
every part is made by an expert workman on 
that particular thing, by special machinery 
in a special “‘jig,’’ from the best material. 


@, Each cylinder, gear, shaft, bearing, axle, 
frame, transmission, body, etc., etc., is evactl 
like the other in the same Overland chassis. 
No fitting, grinding or filing is mecessary or 
permitted in the final assembly. 


@,. On parts like cylinder pistons, cam shafts, 
etc.. we work as close as one-half thousandth 


141 CENTRALAVE. 


The Willys-Overland Co. 7200, onto 


G, The plants of the Willys-Over- 
land Co., are the largest, most 
complete and best equipped. 
The Toledo plantalone covers 
over 30 acres. The five Over- 
land chassis are absolutely 
standardized. No maker in 
the world works to closer 
limits in fineness of fit. 


part of an inch. One one-thousandth part of 
an inch limit of tolerance is common practice 
in Overland construction. 


@, Unlimited facilities, enormous production of 
exact standardized duplicates, an ideal organi- 
zation built up, controlled and directed by one 
man—John N. Willys—enables us to make the 
minimum price on the maximum of motor car 


efficiency. 


@. We could make them more extravagantly, 
but we cannot make them better. 


@, The production of Overland Cars for 1911 
will be 20,000. We make ox/y five chassis—22 
body stvles, with or without fore doors. No 
extra charge for fore doors. 





Model 53, Same Chassis as 52 
Two-passenger Body, $1,600 


@,. We have prepared a sheet of comparative 
data, tabulating specifications of Overland Cars 
with America’s best in their class. Write for 
this sheet and our catalogue. 





THE WILLYS-OVERLAND CO. 
Toledo, Ohio 
Please send me Catalogue and Comparative data sheet. 
Name 
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